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12.0 OWS Building 1602

The following sections provide a description of the OWS at Building 1602, a summary of the site

characterization activities, a discussion of the sue-specific geology and hydrology, discussions of

the analytical results from each characterization event, and recommendations based upon the

physical and chemical data collected at the site

12.1 Site Description
The OWS at Building 1602 is located to the south of Building 1602 (Figure 12-1). The OWS

was designed to treat wastewater containing fuels, engine oil, brake fluid, and other petroleum-

related wastes from Building 1602 maintenance operations on aerospace ground equipment. The

capacity of the concrete-style OWS is estimated to be about 500 gallons and is surrounded by

asphalt pavement. The OWS is set with half of its structure above the ground and has two sets of

baffles to separate solids and petroleum products from the wastewater before discharging to the

sanitary sewer. The date of installation for the OWS is not known. The original Building 1602

OWS has been decommissioned for several years after construction of a new 20,000-gallon OWS

was completed on a new segment of sanitary sewer line. The OWS at Building 1602 has served

as- a valve pit for a natural gas line since the baffles were removed and the unit was

decontaminated. No records of the decommissioning of the unit, the removal of the baffles, or

the quantity of wastes removed from the unit were located (IT, 1998).

12.2 Site Characterization Activities
A summary of the soil and groundwater samples that have been collected at the Building 1602

site is provided in Table 12-1. The analytical methods associated with each soil sample collected

at Building 1602 are also presented in Table 12- 1. The locations of the soil borings are shown in

Figure 12-1. The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 1602.

12.2.1 Phase 1 RFI Activities — IT Corporation 1997

IT collected soil samples during the Phase 1 Sanitary Sewer System RFI in 1997 (Table 12-1)

from borings SB 160201 and SB 160202, located adjacent to the cast and west corners of the

OWS units (Figure 12-1). Surface soil samples MS1413 and MS1415 were collected from

surface to two feet bgs at borings SB 160201 and SB 160202, respectively.

KN/Carcwelt/P3OW5fFinai/P3-TXT/04/30/0I(lO 03 AM
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Subsurface soil samples MS 1414 and MS 1416 were collected at borings SB 160201 and

SB 160202, respectively, from the 2-foot interval directly above the water table (14 to 16 feet

bgs). Soil samples were analyzed for inorganics (EPA Method SW6O1O/7471). VOCs (EPA

Method SW8260), SVOCs (EPA Method SW8270), and pesticides/PCBs (EPA Method 8080)

(IT, 1998)

Monitoring well WITCTAO1 I was installed during the Phase 1 RFI in April 1997 immediately

adjacent to boring SB 160201 (Figure 12-1). The well was completed to a total depth of 23 feet

bgs with a screen interval from 13 to 23 feet bgs. Well WITCTAOI 1 was developed and

groundwater sample MS 1576 was collected from the well in April 1997. Sample MS 1576 was

analyzed for VOCs, SVOCs, and inorganics (if, 1998).

12.2.2 Phase 2 HF! Activities — IT Corporation 2000

Additional soil sampling was performed by IT during the Phase 2 RFI in April 2000 (Table 12-

1). Soil boring SB 160203 was advanced adjacent to the eastern comet of the southwestern OWS

at Building 1602 (Figure 12-1). Sample BG0029 was collected from surface to 2 feet in depth

from SB 160203 and analyzed for chromium to confirm the detection from SB 160202. Sample

BGOO3O was cbllected from 17 to 19 feet in depth from SB 160203 and analyzed for arsenic to

confirm the concentration detected from SB 160201. An additional groundwater sample was

taken during the Phase 2 RH from WITCTAOI 1 and analyzed for arsenic to confirm an arsenic

detection from the Phase 1 RH.

12.2.3 Phase 3 HF! Activities — IT Corporation 2000

Additional sampling was performed during the Phase 3 RFI in November 2000 (Table 12-1) to

delineate chromium concentrations in the surface soil and arsenic and chromium concentrations

in subsurface soils. Four soil borings (SB 160204 through SB 160207) were advanced at locations

around the perimeter of the OWS (Figure 12-1). Soil samples were collected such that the

intervals of 5 feet above and below the previous sample depths with elevated concentrations were

characterized. Soil samples were collected from surface to 2 feet and 6 to 8 feet bgs at

SB 160204 and SB 160207. Soil samples were collected from surface to 2 feet, 6 to 8 feet, and 14

to 17 feet bgs at SB 160205 and SB 160206.
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12.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at Building 1602 site.

Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth

area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and

clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Soil boring logs

(Appendix A) on the north side of the OWS at Building 1602 indicate various mixtures of clay,

silt, fine to coarse sand, and gravel, generally brown in color The boring logs from

SB 160201/02 indicated a very dark grey to brown/black at the surface to 6 feet bgs. From 6 to

15 feet bgs, the soils changed to a reddish-brown, then to grey. The content of the soils was

mostly dense, clayey sand. Soils were saturated below 18.5 feet bgs. Organic vapors ranging

from 15 to 40 ppm were detected in SB 160201 at a depth of 12 to 16 feet bgs.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying

the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30

feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded

fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation is the

Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained

sand that grades upward into fine-grained sand with variable amounts of shale and limestone.

The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly

consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternary alluvium occurs in fluvial terrace

deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut

Formation. The soil description log from boring SB 160201 adjacent to monitoring well

W1TCTAOI 1 (Appendix A) indicates sandy clay below 4 feet bgs with sand and silt content

increasing below 6 feet bgs, and saturated conditions below 18.5 feet bgs. Monitoring well

WITCTAO1 I was installed south of the OWS at Building 1602 with the bottom of the well

screen placed on the top of the Walnut Formation, from 13 to 23 feet bgs. Groundwater flow at

the Building 1602 site is to the east toward the Trinity River.
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12.4 Results from Phase I RFI Activities
The following sections present the analytical results from soil and groundwater samples collected

by IT (1997) during the Phase 1 Sanitary Sewer System RFI at Building 1602 Surface and

subsurface soil samples were collected from two boring locations and analyzed for VOCs,

SVOCs, pesticides/PCBs, and inorganics. A groundwater sample was collected from monitoring

well WITCTAO II for analysis of VOCs, SVOCs, and inorganics. The purpose of the RFI

samples was to deternune whether releases that may have occurred from the OWS at Building

1602 have produced contaminant concentrations in soil and groundwater above basewide

background concentrations andlor MSCs.

Table 12-2 contains a summary of the analytes detected in the Phase I RFI soil samples and

Table 12-3 contains a summary of the analytes detected in the Phase 1 RH groundwater samples.

Analytical detection summary tables for the soil and groundwater samples collected at Building

1602 are shown in Tables B-l6 and B-l7, respectively.

12.4:1 Surface Soil
Surface soil samples were collected from 0 to 2 feet bgs at borings SB 160201 and SB 106002 for

analysis of VOCs, SVOCs, pesticideslPCBs, and inorganics. Figure 12-1 shows the locations of

the Phase 1 RFI boring locations. The following subsections discuss the analytical results of the

surface soil samples

VOCs. Two VOCs, toluene and methylene chloride, were detected above MQLs in the Phase 1

RFI surface soil samples at Building 1602. Toluene was detected in the surface soil samples

from SB 160201 and SB 160202 at concentrations (0.044 and 0.01 mg/kg, respectively) that

exceeded the MQL (0.0053 mg/kg), but are well below the MSC (100 mg/kg). These toluene

detections were likeiy the result of toluene leaching from the sample sleeves, which were

constructed of PET. Toluene was detected in a high number of the equipment blanks for the

Phase 1 RFI, which were composed of rinsate collected from the sample sleeves made of PET.

Methylene chloride was detected above its MQL in the surface soil sample from SB 160202, but

the concentration (0.0084 B mg/kg) was affected by contamination in the associated method

blank. The methylene chloride concentration was well below the established MSC of 0.5 mg/kg.

Therefore, the low concentration of methylene chloride was likely the result of laboratory

contamination.
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SVOCs. All SVOC detections in surface soil samples at Building 1602 were TICs that were

qualified as estimated concentrations below the PQLs (Table B-16). These TICs included

unidentified hydrocarbon compounds. Although no detection limits were established for these

compounds in the laboratory analysis, the values are below the PQL range (0.660 mg/kg to 3.30

mg/kg) for SVOCs descrtbed in SW846 Method 8270 (EPA, 1997). Therefore, the detected

concentrations of the TICs were below the background concentration for organics, as defined by

the TNRCC RRP.

Pesticides/PCBs. No pesticide/PCB compounds were detected above MQLs tn the surface

soil samples collected at the Building 1602 site.

Inorganics. The following inorganics were detected in the surface soil sample from

SB 160201: aluminum, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron,

lead, magnesium, manganese, molybdenum, nickel, potassium, sodium, vanadium, and zinc.
However, none of the detected concentrations exceeded background (Table 12-2).

Results for the surface soil sample from SB 160202 indicated detections of aluminum, barium,

beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,

mercury, molybdenum, nickel, potassium, silver, sodium, vanadium, and zinc. All of these
constituents were present at concentrations below background with the exception of chromium,

molybdenum, and silver. Chromium is present at a concentration of 46.5 mg/kg, which exceeds

its background and MSC. Molybdenum and silver are present at concentrations that are well

below the TNRCC MSC. The molybdenum concentration (1.6 B mg/kg) is likely an extreme

variation in background (1.46 mg/kg), and the detected silver concentration (0.42 B mg/kg) was

likely the result of matrix interferences associated with EPA Method SW6OlO.

12.4.2 Subsurface Soil
Two subsurface soil samples were collected from soil borings (SB 160201 and SB! 60202) at the

Building 1602 site from depths directly above the saturated zones (i.e., 14 to 16 feet bgs). The

subsurface soil samples were submitted for analysis of VOCs, SVOCs, pesticidefPCBs, and

inorganics. Figure 12-1 shows the location of soil borings corresponding to subsurface soil

samples collected for the investigation. The following subsections discuss the analytical results

of the subsurface soil samples.
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VOCs. Methylene chloride was the only VOC detected above MQLs in the subsurface soil

samples at the Building 1602 site. However, methylene chloride was qualified as laboratory

contamination and was most likely the result of laboratory contamination. The concentration is

well below the established MSC of 0.5 mg/kg.

SVOCs. All SVOC detections in subsurface soil samples at the Building 1602 site were TICs

that were qualified as estimated concentrations below the PQLs (Table B-lô). These SVOCs

include unidentified hydrocarbon compounds. Although no detection limits Were established for

these compounds in the laboratory analysis, the values are below the PQL range (0.660 to 3.30

mg/kg) for SVOCs described in SW846 Method 8270 (EPA, 1997). Because the detected

concentrations of the TICs identified by the SVOC analysis were below PQLs, they are below

background for organics, as defined by the TNRCC RRP

Pesticides/PCBs. No pesticidelPCB compounds were detected above MQLs in subsurface

soils samples at the Building 1602 site.

Iriorganics. Inorganic constituents detected in subsurface soil samples from SB 160201 and

SB 160202 included: aluminum, barium, beryllium, cadmium, calcium, chromium, cobalt,

copper, iron, lead, magnesium, manganese, molybdenum, nickel, potassium, sodium, vanadium,
and zinc. In addition, arsenic was detected in the subsurface sample from SB 160201 and silver

and mercury were detected in the subsurface sample from SB160202.

Results for the subsurface sample from SB 160201 indicated the presence of arsenic, cobalt, and

iron at concentrations above background. The result for arsenic (9.1 B mg/kg), which was

qualified as an estimated value, also exceeded the MSC. The detected concentration of cobalt

(8.5 mg/kg) slightly exceeded background (6.19 mg/kg) and is well below its MSC (610 mg/kg),

which indicates that the detection is likely an extreme, but true, background concentration. hon

is considered an essential nutrient and the detected concentration (18,300 mg/kg) is likely an

extreme but true background concentration.

Results for the subsurface sample from SB 160202 indicated that cobalt and silver are present at

concentrations that exceed background. Silver and cobalt, which are both qualified as estimated

values, do not exceed MSC The detected concentration of cobalt (6.6 B mg/kg) slightly

exceeded background (6 19mg/kg) and is well below its MSC (610mg/kg), which indicates that
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the concentration is likely an extreme but true background concentration. The detected silver

concentration (0.51 B mg/kg) is likely elevated due to matrix interferences associated with EPA

Method SW6O1O.

12.4.3 Groundwater

Monitoring well WITCTA0I 1 was installed in April 1997 immediately adjacent to boring

SB 160201 (Figure 12-1). The well was completed to a total depth of 23 feet bgs, with a screen

interval from 13 to 23 feet in depth. Well WITCTAO1 1 was developed and a groundwater

sample was collected from the well in April 1997 for analysis of VOCs, SVOCs, and inorganics.

The following subsections discuss the analytical results for the groundwater sample collected at

the Building 1602 site.

VOCs. Methylene chloride was detected at a concentration (0.033 B mg/L) that was qualified as

being affected by laboratory contamination in the associated method blank. TCE was detected at

a concentration of 0.55 mg/L in groundwater sample MS 1576, which is above both tts MQL

(0.001 m/L) and MSC (0.005 mgfL) However, because the extent of the AFP-4 TCE/DCE

groundwater plume includes the area of Building 1602 and contaminants from this plume are

managed under the AFP-4 Superfund Cleanup Program, the presence of TCE and its breakdown

products are not considered to result from releases from the OWS at Building 1602. Chloroform

was detected at a concentration above its MQL (0.015 J mg/L) but is well below its MSC (0.1

mgIL). The presence of chloroform is likely the result of the decontamination process, which

used potable water from the ctty of Fort Worth. Chloroform has been detected in samples

collected from the faucet used as the potable water source at NAS Fort Worth JRB. All other

VOCs were below their MQLs.

SVOCs. No SVOCs were detected above MQLs in the groundwater sample from WITCTAOI 1.

Inorganics. Inorganic constituents detected in the groundwater sample from WITCTAOI I

included aluminum, arsenic, barium, calcium, iron, magnesium, manganese, sodium, potassium,

vanadtum, and zinc. Of these inorgantcs, only arsenic, iron, and manganese were detected above

background. Arsenic was detected at a concentration (0.0244 B mg/L) that exceeded background

but was below the MSC. Manganese was detected at a concentration (0.63 mgIL) that exceeded

background concentration but was below the MSC. Considering that manganese was not
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detected above background in the soil samples collected at the site, the detected concentration in

groundwater is likely an extreme, but true, background concentration.

12.5 Results from Phase 2 Activities
IT collected soil samples from one boring (SB 160203) during the Phase 2 RFI in April 2000 to

confirm elevated concentrations of chromium identified in surface soil and elevated arsenic

concentrations identified in subsurface soil during the Phase 1 RFI samples. Additionally, a

groundwater sample was collected from monitoring well WITCTAO1 ito confirm the elevated

concentration of arsenic detected in the Phase 1 groundwater sample. Table 12-2 includes the

analytical results for the Phase 2 soil samples A summary of RH SPLP results is shown in

Tal5le 12-4. Table 12-3 includes the analytical results from the groundwater sample collected

from WIT CTAO1 1. The following sections discuss the results of Phase 2 soil and groundwater

samples.

12.5.1 Surface Soil
Chromium was detected at a concentration (18.2 mg/kg) that was below background in the Phase

2 surface soil sample from SB 160203.

12.5.2 Subsurface Soil
Arsenic was detected at a concentration (8.6 mg/kg) that exceeded both background and the MSC

for arsenic in the Phase 2 subsurface soil sample from SB 160203. However, the SPLP analysis

was performed on the sample to determine the potential for the detected concentration to leach

into groundwater. Because the detected arsenic concentration using the SPLP analysis (0.0037

mgIL) was less than the MSC for arsenic in groundwater, the detected arsenic concentration

detected at SB 160203 (8.62 mg/kg) was established as the revised MSC for arsenic in soil at the

Building 1602 site.

12.5.3 Groundwater
Arsenic was not detected in the Phase 2 groundwater sample from monitoring well W1TCTAO1 I.

Therefore, the result from the Phase 1 groundwater concentration collected in 1997 could not be

confirmed and was likely an extreme, but true, background concentration.
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12.6 Results from Phase 3 RFI Activities
Based upon the results of the Phase 1 and Phase 2 RFI soil samples, it was determined that

additional data was necessary to delineate arsenic and chromium concentrations in soil to

basewide background concentrations. Therefore, IT collected soil samples from four additional

borings (SB 160204 through SB 160207) during the Phase 3 RFI activities in November 2000.

The results from the Phase 3 soil samples at Building 1602 are included in Table 12-2. The

Phase 3 analytical results are also shown in Figure 12-1. The following subsections discuss the

arsenic and chromium concentrations detected in the Phase 3 RFI samples.

12.6.1 Surface Soil
IT collected four surface soil samples (SB 160204 through SB 160207) for analysis of chromium

during the Phase 3 NFl in November 2000. As shown in Table 12-2 and Figure 12-1, the

chromium concentrations detected in the surface soil samples collected during the Phase 3 RFI at

Building 1602 were below background for chromium. Therefore, the elevated chromium

concentration detected in surface soil from Phase 1 boring SB 160202 has been delineated by the

chromium results from the four Phase 3 surface soil samples.

12.6.2 Subsurface Soil
IT collected subsurface samples from 6 to 8 feet bgs from all four Phase 3 soil borings

(SB 160204 through SB 160207) for analysis of chromium and arsenic. Subsurface soil samples

were also collected from 14 to 17 feet bgs at three Phase 3 borings (SB 160204 through

SB 160206) for analysis of arsenic. The following subsections discuss the arsenic and chromium

concentrations that were detected in subsurface soil samples collected during the Phase 3 RFI.

Arsenic. Arsenic was detected at a concentration (6.85 mg/kg) slightly above background (6.58

mg/kg) in the sample from 14 to 17 feet bgs from SB 160204. All other arsenic concentrations

detected in the Phase 3 RFI subsurface soil samples were below background. Considering that

the arsenic concentration was below background in the sample from 6 to 8 feet bgs from

SB 160204, the slight variance from background in the sample collected from 14 to 17 feet bgs is

likely an extreme, but true, background concentration. Therefore, the elevated arsenic

concentrations detected in Phase 1 boring SB 160201 and Phase 2 boring SB 160203 are

delineated by the results from Phase 1 boring SB 160202 and Phase 3 borings SB 160204 through

SB 160206.
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Chromium. As shown in Table 12-2 and Figure 12-1, chromium was detected in the sample

from 6 to 8 feet bgs from SB 160204 at a concentration (18 F mg/kg) that slightly exceeded

background. Similarly, chromium was detected in the sample from 6 to 8 feet bgs at SB 160206

at a concentration (20 F mg/kg) that slightly exceeded background. The detected chromium

concentration at SB 160205 was below background. The chromium detections in the subsurface

soil samples from SB 160204 and SB 160206 are likely extreme but true background

concentrations, considering that they are below the background concentration in surface soil

(25.86 mg/kg). These chromium detections are also below the basewide background

concentration for chromium (30 mg/kg)

12.7 Summary and Discussion
IT collected surface and subsurface soil samples from two locations (SB 160201 and SB 160202)

adjacent to the OWS for analysis of VOCs, SVOCs, pesticides/PCBs, and inorganics during the

Phase 1 Sanitary Sewer System RFI in 1997. IT also installed and sampled monitoring well

WITCTAOI I as part of the Phase 1 RFI to determine if groundwater had been impacted

downgradient of the site.

In March/April 2000, IT collected soil samples from an additional soil boring (SB 160203) as part

of the Phase 2 RH to confirm chromium concentrations detected tn surface soil and arsenic

concentrations detected in subsurface soil from the Phase I RH borings, IT collected soil

samples from four additional soil borings (SB 160204 through SB 160207) during the Phase 3 RFI

in November 2000 to delineate arsenic and chromium concentrations to below background.

The following sections discuss the relevance of the parameters detected in surface soil,

subsurface soil, and groundwater during investigations at the Building 1602 site.

12.Z'. 1 Surface Soil
No SVOCs, pesticides, or PCBs were detected above MQL5 in the surface soil samples collected

during the Phase 1 RFI. Two VOCs, methylene chloride and toluene, were detected above

MQLs in surface soil during the Phase 1 RFI. However, the detected methylene chloride

concentrations were well below the MSC and were likely the result of laboratory contamination.

The detected toluene concentrations were attributable to toluene leaching into the samples from

the DPT sample sleeves, which were made of PET.
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Chromium, molybdenum, and silver were the only inorganic compounds detected in surface soil

at concentrations above background. However, the detected molybdenum concentration was

virtually the same as background, and the detected silver concentration was likely biased high

due to matrix interferences associated with EPA Method SW6OlO. The elevated chromium

concentration detected in surface soil was unable to be confirmed in the Phase 2 boring

(SB 160203), which was placed directly downgradient from the OWS. The chromium

concentrations were delineated by the chromium concentrations from the Phase 3 surface soil

samples that were all below background. Considering the chromium results from the seven

surface soil samples collected at the Building 1602 site, there does not appear to be a pattern of

chromium contamination in surface soil at the site.

12.7.2 Subsurface Soil
No SVOCs or pesticides/PCBs were detected above background in the subsurface soil samples

collected near the OWS unit at Building 1602. One VOC, methylene chloride, was detected

above its MQLs in the subsurface samples collected during the Phase 1 RFJ. However, the

detected concentrations of methylene chloride were likely the result of laboratory contamination.

Arsenic, cobalt, iron, and silver were detected above background concentrations, but only the

arsenic concentration from Phase 1 boring SB 160201 exceeded the MSC. Arsenic was also

detected above background in the sample from 17 to 19 feet bgs from Phase 2 boring SB 160203.

However, the detected concentration (8.62 mg/kg) passed the SPLP analysis and a revised MSC

was established for arsenic at the Building 1602 site. The arsenic concentrations in Phase 3

borings SB 160204 through SB 160206 were at or below the background, thereby delineating

arsenic detected from borings SB 160201 and SB 160203. Considering that the arsenic

concentration detected from boring SB 160201(9.1 B mg/kg) is virtually the same as the revised

MSC (8.62 mg/kg) and that the arsenic concentrations have been delineated to background, the

arsenic concentrations in subsurface soil have been characterized sufficiently for closure under

RRS 2 of the TNRCC RRP.

12.7.3 Groundwater

Methylene chloride, chloroform, and TCE and its breakdown product, cis- 1 ,2-DCE, were the

only VOCs detected above their respective MQLs in the groundwater sample from WITCTAO1 1.

The methylene chloride concentration was likely the result of laboratory contamination. The

detected chloroform concentration was likely the result of the decontamination process used to
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clean the sampling pump, which used potable water from the city of Fort Worth that has low

concentrations of chloroform. As mentioned previously, Building 1602 is located within the

extent of the TCE plume originating from AFP-4; therefore, the presence of TCE and its

breakdown products in WITCTAO Ii are not considered to be related to the OWS at Building

1602

Arsenic, iron, and manganese were the only inorganics detected above background in the 1997

groundwater sample from WITCTAO1 1. hon and manganese were detected at concentrations

that were likely extreme variations in background. The arsenic concentration detected in the

Phase 1 sample significantly exceeded its background. However, arsenic was not detected in the

Phase 2 groundwater sample from WITCTAO1 1, which indicates that the elevated concentration

detected in the Phase 1 sample was likely an extreme, but true, background concentration.

The absence of VOCs and SVOCs contained in petroleum products such as fuels, engine oil,

break fluid, etc. in the groundwater sample from WITCTAO1 1 indicates that any releases that

may have occurred from the OWS at Building 1602 have not significantly impacted groundwater

at the site.

12.8 Conclusions

Considering that no pattern of VOCs, SVOCs, pesticides/PCBs, or inorganics above TNRCC

MSCs has been identified in the soil and groundwater samples collected in the vicinity of

Building 1602, it is recommended that the site be presented for closure under RRS 2 of the

TNRCC RRP. The site is recommended for closure under RRS 2 because the arsenic and

chromium concentrations detected in surface and subsurface soil samples have been delineated to

background. In addition, the arsenic concentrations detected in subsurface soil are not likely to

leach into groundwater as proven by the SPLP analysis and resulting revised MSC (8.62 mg/kg)

established during the Phase 2 RFI.

The relative absence of detected concentrations of compounds contained in the influent to the

OWS (e.g., fuels, engine oil, brake fluid, and other petroleum byproducts) in the soil and

groundwater samples collected at the site indicates that any releases from the OWS have not

significantly impacted the environment. Therefore, closure is recommended under RRS 2 for the

OWS at Building 1602. Should this recommendation be accepted, a letter stating that closure of

the OWS at Building 1602 was carried out in accordance with TAC §335.555, and signed by an
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Air Force representative, will be transmitted to the TNRCC, along with a metes and bounds

description of SWMU 35. The metes and bounds description will correspond to surveyed

coordinates of the affected area shown in Figure 12-1
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iao OWS Building 1643

The following sections provide a description of the OWS at Building 1643, a summary of the site

characterization activities, a discussion of the site-specific geology and hydrology, discussions of

the analytical results from each characterization event, and recommendations based upon the

physical and chemical data collected at the site.

13.1 Site Description

Building 1643 has two OWSs located to the east of Building 1643 (Figure 13-1). The two OWS

units are designated SWMU 40 on the RCRA Hazardous Waste Permit for NAS Fort Worth

JRB. The Building 1643 Waste Accumulation Area (SWMU 39) is located between the two

OWSs. Both OWSs are 20,000-gallon, two-stage units, consisting of an equalization tank and an

oil separation tank. Approximately three-quarters of the concrete vault is below the ground

surface, which is paved with asphalt The units were installed in 1982 and were designed to treat

wastewater discharge from aircraft maintenance activities in the Building 1643 hangar. The

wastewater included jet fuel, engine lubricants, cleaners, solvents, and other petroleum-related

wastes (A T Kearney, 1989).

The system in Building 1643 consists of floor drains, underground conduits, and the two OWSs.

The inner space of the building is subdivided into a main hangar room for parking the aircrafts

and individual shops along the north and south sides. The building drainage and the OWS

system consists of two distinct identical setups, one on the north side and one on the south side.

There are two east-west trending trench drains in the main hangar. Floor rinsate from each

trench drain, as well as from the floor drains in the shops on the same side, flows in below-

ground conduits to a separator outside the east side of the building. The north side drains to the

northern separator and the south side to the southern one. The building floor is paved with

concrete and the floor drainage trenches and conduits are reportedly constructed of concrete (A.

T. Kearney, 1989). The effluent from the two OWSs is discharged to the Sanitary Sewer System.
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13.2 Site Characterization Activities
A summary of the soil and groundwater samples that have been collected at the Building 1643

site is provided in Table 13-1. The analytical methods associated with each soil sample collected

at Building 1643 are also presented in Table 13-1. The locations of the soil borings are shown in

Figure 13-1 The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 1643.

13.2.1 Phase 1 AFI Activities — IT Corporation 1997
if collected soil samples during the Phase 1 Sanitary Sewer System RFI in March 1997 (Table

13-1) from borings SB164301, 5B164302, and SB164303 located adjacent to the north, east, and

south corners of the OWS units (Figure 13-I). Surface soil samples MS1364, MS1368, and

MS 1370 were collected from surface to 2 feet bgs from borings SB164302, SB 164301, and

SB 164303, respectively. Subsurface soil samples MS 1366 and MS 1367 were collected from

borings SB 164301 and SB 164303, respectively, from the 2-foot interval directly above the water

table (6 to 8 feet bgs). Subsurface soil samples MS1365, MS1369, and MS1371 were collected

from borings SB 164302, SB 164301, and SB 164303, respectively, from the 2-foot interval

directly above the water table (10 to 12 feet bgs) Soil samples were analyzed for inorganics

(EPA Method SW6OIO/7471), VOCs (EPA Method 8260), SVOCs (EPA Method SW8270), and

pesticides/PCBs (EPA Method SW8080) (if, 1998).

Monitoring wells W1TCTAOO5 and WITCTAOO6 were installed during the Phase 1 RFI in April

1997 east of the borings (Figure 13-1). The wells were completed to approximate total depths of

19 to 19.5 feet bgs, with a screen intervals from about 19 feet to 11.5 feet bgs. Groundwater

samples MS 1558 ,MS 1559, and MS 1589 were analyzed for VOCs, SVOCs, and inorganics (if,

1998).

13.2.2 Phase 2 RFI Activities — IT Corporation 1999, 2000

Additional soil sampling was performed by IT during the Phase 2 RFI in June 1999 and April

2000 from two soil borings (SB164304 and SB164305) (Table 13-1). SB164304 was to the east

of the OWSs at Building 1643 and SB 164305 was adjacent to the southeast wall of the southern

OWS (Figure 13-1). Sample B0003 1 was collected in June 1999 from surface to 2 feet in depth

from SB 164304 and analyzed for cadmium. Sample BG0032 was collected in April 2000 from

surface to 2 feet in depth from SB 164305 and analyzed for cadmium and lead to confirm

concentrations of these inorganics detected in Phase 1 boring SB 164302.

KN/Carsweit/P3OWS/Finai/P3.TXT/04/30/OI (1003 AM
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13.2.3 Phase 3 HF! Activities — IT Corporation 2000
A confirmation surface soil sample was collected by iT during the Phase 3 RFI in November

2000 (Table 13-1) from SB 164306 (Figure 13-1) to confirm the maximum chlorobenzene

concentration detected above background (i.e , MQL) during the Phase 1 investigation.

Chlorobenzene was analyzed by EPA Method SW8260B.

13.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at Building 1643 site

Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth

area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and

clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Soil boring logs

(Appendix A) for SB 164301 to the east of the OWS indicated fill material from 0 to 2 feet bgs,

reddish-brown, sandy moist-stiff sandy clay at 2 to 4 feet bgs, brown, dense clayey sand from 4 to

6 feet bgs, with the matrix changiflg to a well-graded and coarse sand to a depth of 12 feet bgs.

Organic vapors of approximately 100 ppm were detected at 12 feet bgs.

Soil boring logs for SB 164302 to the south of the OWS indicate dark brown loose clayey sand

from 0 to 2 feet bgs, changing over to well-graded, yellowish-red, dense sand with increasing

gravel and moisture content to a depth of 14 feet bgs. Organic vapors were less than 1 ppm in

this soil boring. The depth to water was measured at 10.9 feet bgs.

Soil boring logs for SB 164303 to the north of the OWS indicate brown, moist clayey sands from

0 to 2 feet bgs, changing over to dark-red and strong brown dense and coarse sand with

increasing gravel and moisture content to a depth of 14 feet bgs. Organic vapors of approx-

imately 130 ppm, 35 ppm, 30 ppm, and less than 10 ppm were detected at depths of 7,9, 11, and

13 feet bgs, respectively. The depth to water was measured at 12.3 feet bgs.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying

the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30

feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded

fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation is the

Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
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sand that grades upward into fine-grained sand with variable amounts of shale and limestone.

The sandstone, composed of fine- to coarse-gramed White quartz, is well-sorted, poorly consol-

idated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternary alluvium occurs in fluvial terrace

deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut

Formation. Soil description from boring SB 164301 (Appendix A) indicates sandy gravelly clay
below 4 feet bgs with sand content increasing below 6 feet bgs, and saturated conditions at about

11 feet bgs. Monitoring well WITCTAOO5 was installed by overdrilling soil boring 15J3 located

at east of the OWS at Building 1643. The top of the well screen was set at 11.9 feet bgs and the

bottom of the well screen placed at the top of the Walnut Formation at 19.4 feet bgs. Monitoring

well WITCTAOO6 was installed by overdrilling soil boring 15J. The depth to water was

measured at 11.3 feet bgs in monitoring well WITCTAOO5 and 13 feet bgs in monitoring well

WITCTAOO6. Groundwater flow at the Building 1643 site is to the east and south toward the

Trinity River.

13.4 Results from Phase I HR Activities
The following sections presents the analytical results from surface soil samples that were

collected by IT (1997) during the Phase 1 Sanitary Sewer System RET at Building 1643. A

discussion of the groundwater analytical results collected from monitoring wells installed during

the investigation is also included. Table 13-2 contains a summary of the analytes detected in the

Phase 1 RET soil samples and Table 13-3 contains a summary of the analytes detected in the

Phase 1 RET groundwater samples. Analytical detection summary tables for the soil and

groundwater samples collected at Building 1643 are shown in Tables B-18 and B-l9,

respectively.

13.4.1 Surface Soil
Surface soil samples were collected from surface to 2 feet bgs at borings SB! 64301 through

SB 164303 and analyzed for VOCs, SVOCs, pesticideslPCBs, and inorganics. The following

subsections discuss the results from each of these analyses.
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VOCs. As shown in Table 13-2 and Figure 13-1, results for VOCs were below MQLs in the

surface samples at Building 1643 with the exception of chlorobenzene, methylene chloride, and

toluene. Chlorobenzene was detected in all three surface soil samples at concentrations

(maximum of 0.0059 mg/kg) above the MQL (0 0021 mg/kg) but well below the established

MSC (10 mg/kg). Field personnel noted that painting was being performed in the vicinity of

Building 1643 during the Phase I RFJ and may have impacted the surface soil samples

Toluene was also detected in all three surface samples at concentrations (maximum of 0.027

mg/kg) above the MQL (00053 mg/kg) but well below the MSC (100 mg/kg). As mentioned

previously, toluene concentrations detected at low concentrations in soil samples was likely the

result of toluene leaching into the samples from the DPT sample liners, which were constructed

of PET.

Methylene chloride was detected in all three surface soil samples at concentrations that were all

qualified as laboratory contamination. Methylerte chloride is considered a common laboratory

contaminant and the concentrations in the samples are below the established MSC (0.5 mg/kg).

Therefore, the presence of methylene chloride in these surface soil samples was likely the result

of laboratory contamination.

SVOCs. The SVOC results from surface samples were below MQLs, excluding the detected

concentrations of the following SVOCs at SB 164302: benzo(b)fluoranthene, benzo(a)pyrene,

chrysene, fluoranthene, and pyrene. Of these SVOCs detected above the MQL at SB 164302,

only the detected concentration of benzo(b)fluoranthene (1.4 J mg/kg) exceeded its MSC (0.039

mg/kg). Considering that asphalt is predominant in the area surrounding Building 1643 and these

SVOCs were not detected above MQLs in the sample from 6 to 8 feet bgs at SB 164302, the

detected concentrations of these SVOCs were likely related to the asphalt present in the area.

Pesticides/PCBs. No pesticide/PCB compounds were detected above MQLs in the surface

soil samples.

Inorganics. All inorganics detected in the surface soil samples collected from borings

SB 164301 and SB 164303 were below background (Table 13-2). However, cadmium (1 B

mg/kg) and lead (81.8 mg/kg) were detected in the surface soil sample from SB 164302 at

concentrations that exceeded background and MSCs.

KN/CarswclL'P3OWS/FinaIJP3-TXT/04130/Oi( iO 03 AM
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13.4.2 Subs unace Soil
Subsurface soil samples were collected from borings SB 164301 through SB 164303 at two

subsurface depths: from 6 to 8 feet bgs and from 10 to 12 feet bgs. The subsurface soil samples

were submitted for analysis of VOCs, SVOCs, and inorganics. The following subsections

discuss the analytical results from the subsurface sot! samples collected at Building 1643.

VOCs. Results for VOCs were below MQLs in subsurface samples with the exception of

methylene chloride and toluene. Toluene was detected in the subsurface sample from 10 to 12

feet bgs from SB 164303 at a concentration (0.012 mg/kg) that exceeded the MQL (00053

mg/kg), but was well below the MSC (100 mg/kg) As mentioned previously, toluene

concentrations detected at low concentrations in soil samples were likely the result of toluene

leaching into the samples from the DPT sample liners, which were constructed of PET.

Methylene chloride concentrations detected above the MQL5 tn the subsurface soil samples from

SB 164302 and SB 164303 were qualified as laboratory contamination. Methylene chloride is

considered a common laboratory contaminant and the concentrations were well below the

established MSC of 0.5 mg/kg. Therefore, the methylene chloride concentrations detected in

subsurface soil samples at Building 1643 were likely the result of laboratory contamination.

SVOCs. Results for SVOCs were below MQLs in subsurface samples with the exception of

unidentified hydrocarbon compounds, which were tentatively qualified as estimated

concentrations below the PQLs (Table B- 18). Although no detection limits were established for

these compounds in the laboratory analysis, the values were below the PQL range (0 660 mg/kg

to 3.30 mg/kg) for SVOCs described in SW846 Method 8270 (EPA, 1997). Therefore, the

detected concentrations of these TICs identified during the SVOC analysis are below the

background for organics, as defined by the TNRCC RRP.

Inorganics. Selenium was the only inorganic detected at concentrations above background in

the subsurface soil samples collected during the Phase 1 RFI at Building 1643. Selenium was

detected in the sample from 6 to 8 feet bgs from SB 164301 at an estimated concentration (1.3 J

mg/kg) that slightly exceeded background, but was below the MSC. Similarly, selenium was

detected in the sample from 6 to 8 feet bgs from SB 164303 at an estimated concentration of 0.9 J

mg/kg. Considering that selenium was not detected above background in the samples collected

KN/Carswelt/P3OWS/Fina]W3-TXTIO4/30/Oi( 1003 AM
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from 0 to 2 feet bgs and 10 to 12 feet bgs at these locations, it is likely that the selenium

detections were extreme, but true, background concentrations. The detections are similar to the

background concentration for selenium in surface soil (0.907 mg/kg).

13.4.3 Groundwater

Monitoring wells WITCTAOOS and WITCAOO6 were installed in April 1997 immediately

adjacent and downgradient to the OWS at Building 1643 (Figure 13-1). Groundwater samples

were collected from the wells and analyzed for VOCs, SVOCs, and inorganics. The following

subsections discuss the analytical results from groundwater samples collected at Building 1643

VOCs. VOCs detected above MQLs in groundwater included methylene chloride, cis- I ,2-DCE,

and TCE. Methylene chloride detections were all qualified as laboratory contamination, with a

maximum concentration of 0.0088 B mgIL detected in the groundwater sample from

WITCTAOO5. This concentration exceeds the groundwater MSC established for methylene

chloride (0.005 mgIL). Considering that methylene chloride is a common laboratory contaminant

and was detected in the laboratory blanks for these samples, the detected concentrations were

likely the result of laboratory contamination.

TCE and cis- 1 ,2-DCE concentrations detected in monitoring wells WITCTAOO5 and

WITCTAOO6 exceeded both MQLs and MSCs However, because the extent of the AFP-4 TCE

groundwater plume includes the area of Building 1643 and contaminants from this plume are

managed under the AFP-4 Superfund Cleanup Program, TCE and its breakdown products, such

as DCE, are not considered to result from releases from the Sanitary Sewer System and will not

be addressed in this report.

SVOCs. No SVOCs were detected above MQLs in the groundwater samples collected from

wells WITCTAOO5 and WITCTAOOÔ.

Inorganics. Inorganic constituents detected in groundwater samples above background

included antimony, arsenic, manganese, and iron. Of these, antimony was the only inorganic that

also exceeded its TNRCC MSC. Antimony was detected in the field duplicate from monitoring

well WITCTAOO5 at an estimated concentration (0.0237 B mgIL) that exceeded the background

concentration (0 002 mg/L) and MSC (0.006 mgiL). However, considering that antimony was

KN/Carsweii/P3OWS/FrnaI/P3-TXT/04/30/Oi (1003 AM
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not detected in the regular sample from WITCTAO05, the detected concentration in the field

duplicate is likely an extreme but true background concentration.

Arsenic Was detected in monitoring Well WITCTAOO6 at a concentration (0.0282 B mgIL) that

was above background (0.0049 mg/L), but below the MSC for arsenic (0.05 mgIL). Manganese

was detected in each monitoring well at concentrations ranging from 1.66 mgIL to 3.4 mg/L,

Which exceed background (0.175 mgIL) but are well below the MSC (14 mgIL). Considering
that manganese concentrations detected in surface and subsurface soils were all below

background, the detected concentrations in groundwater are likely not related to a release from

the OWS at Building 1643.

13.5 Results from HGLs RFI at SWMU 39
HGL (2000) collected a surface (0 to 2 feet bgs) and subsurface (5 to 7 feet bgs) soil sample in

the vicinity of the OWS at Building 1643 during their RFJ at SWMU 39 (Building 1643 Waste

Accumulation Area). Figure 13-1 displays the location of boring B1-JGLSWMU3900I in the

center of the two OWSs at Building 1643. The soil samples were submitted for analysis of

Appendix IX constituents, including VOCs, SVOCs, pesticides/PCBs, and inorganics. Table
13-4 presents al summary of the concentrations detected in the soil samples from

BHGLSWMU3900I. The following subsections discuss the results of the surface and subsurface

soil samples collected at SWMU 39 by HElL.

13.5.1 Surface Soil
No VOCs, SVOCs, or pesticides/PCBs were detected above MQLs in the surface soil sample

collected from BHGLSWMU39001. Similarly, no inorganics were detected at concentrations

above background.

KNfCarsweIi/P30W5/FinalJP3-TXT/04/3010 1(10 03 AM
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13.5.2 Subsurface Soil
No VOCs, SVOCs, or pesticides/PCBs were detected above MQLs in the surface soil sample

collected fromBHGLSWMU3900I. All inorganic concentrations, excluding lead, were below

background. The detected lead concentration in the sample from 5 to 7 feet bgs at

BHGLSWMU39001 was 15.4 mg/kg, which is above the background concentration (12.66

mg/kg) and MSC (1.5 mg/kg). However, considering that the lead detection is lower than the

background concentration in surface soil (30.97 mg/kg) and that no compounds related to fuels or

solvents were detected in the sample, it is likely that the lead detection is an extreme, but true,

background concentration.

13.6 Results from Phase 2 Activities
IT collected soil samples from two borings (SB 164304 and SB 164305) during the Phase 2 RFI in

April 2000 to confirm cadmium and lead concentrations detected in surface soil during the Phase

1 RH at Building 1643 Table 13-2 includes the analytical results for the Phase 2 soil samples

and the results from SPLP analyses are listed in Table 13-5. The following subsections discuss

the analytical results for cadmium and lead detected in the Phase 2 RFI samples.

Cadmium. As shown in Table 13-2 and Figure 13-1, cadmium was not detected in the surface

soil sample collected from SB 164304. The cadmium concentration detected in the surface soil

sample from SB 164305 (0.186 mg/kg) was below background. Therefore, because the cadmium

concentration detected in the surface soil sample from Phase 1 boring SB 164302 was not

confirmed by the result from Phase 2 boring SB 164305, there does not appear to be a pattern of

cadmium concentrations above background at the site.

Lead. As shown in Table 13-2 and Figure 13-1, the lead concentration detected in the surface

soil sample from SB 164305 (21.5 mg/kg) was below background. Therefore, because the

elevated lead concentration detected in the surface soil sample from Phase 1 boring SB 164302

was not confirmed by the result from Phase 2 boring SB 164305, there does not appear to be a

pattern of lead concentrations above background at the site.

KNfCarsweiIJP3OWS/FinaIJP3-TXT/04/30/0 1(1003 AM
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13.7 Results from Phase 3 HF! Activities

Upon reviewing the data from soil samples collected during Phase 1 and Phase 2 RFIs, it was

determined that the chlorobenzene concentrations detected in surface soil during the Phase 1 RFI

should be confirmed to determine whether the constituent is present at the site or whether the

painting activities had impacted the surface soil samples collected during the Phase 1 RFI A

surface soil sample was collected from boring SB 164306 during the Phase 3 RFI in November

2000. Boring SB 164306 is located adjacent to Phase I boring SB 164301, where the maximum

concentration of chlorobenzene (0.0059 mg/kg) was detected during the Phase 1 RFI.

As shown in Table 13-2 and Figure 13-1, chlorobenzene was not detected in the surface soil

sample from Phase 3 boring SB 164306. Therefore, it is apparent that the chlorobenzene

concentrations detected in surface soil samples collected during Phase 1 Sanitary Sewer System

RFI were likely the result of painting activities that were being completed at the time of

sampling.

i3.s Summary and Discussion
IT collected surface and subsurface soil samples from three locations (SB 164301 through

SB 164303) adjacent to the two OWSs at Building 1643 for analysis of VOCs, SVOCs,

pesticidesfPCBs, and inorganics during the Phase 1 Sanitary Sewer System RFI in 1997. IT also

installed and sampled monitoring wells WITCTAOOS and W1TCTAOO6 as part of the Phase 1

RFI to determine if groundwater had been impacted downgradient of the site. HGL (2000) also

collected surface and subsurface soil samples from a boring (BHGLSWMU39O1) located

between the two OWSs at Building 1643 and analyzed the samples for Appendix lix constituents,

including VOCs, SVOCs, and inorganics.

In April/May 2000, IT collected soil samples from two additional soil borings (SB 164304 and

SB 164305) as part of the Phase 2 RFI to confirm cadmium and lead concentrations detected in

surface soil during the Phase 1 RFI. IT collected a surface soil sample (SB 164306) to confirm

the maximum concentration of chlorobenzene detected during the Phase 1 RFI. The following

sections discuss the relevance of the parameters detected in surface soil, subsurface soil, and

groundwater during investigations at the Building 1643 site.

KN/CarsweiIW3OWS/FinalJP3.TXT/04/30/Oi (1003 AM
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13.8.1 Surface Soil
Three VOCs, chlorobenzene, methylene chloride, and toluene, were detected above MQLs in

surface soil during the Phase 1 RFI. Chlorobenzene was detected in all three surface soil samples

at concentrations ranging from 0.0031 mg/kg to 0.0059 mg/kg. However, the detected

concentrations were likely the result of airborne particulates from painting activities taking place

at Building 1643 during the Phase 1 RH. Chlorobenzene was not detected in the surface soil

sample (SB 164306) collected during the Phase 3 RFI in November 2000 near the former Phase 1

RFI boring with the maximum chlorobenzene concentration (SB 164301). The detected

methylene chloride concentrations were well below the MSC and were likely the result of

laboratory contamination. The detected toluene concentrations were attributable to toluene

leaching into the samples from the DPT sample sleeves, which were made of PET.

Five SVOCs were detected above MQLs in the subsurface soil from SB 164302. One of these

SVOCs, benzo(b)fluoranthene, was detected at a concentration that exceeded its MSC.

However, considering that these SVOCs were not detected above MQLs in the sample collected

from 6 to 8 feet bgs from SB 164302 and that the surrounding area is paved with asphalt, the

concentrations were likely associated with the asphalt rather than a release from the OWSs at

Building 1643. No other SVOCs orpesticides/PCBs were detected above MQLs in the surface

soil samples collected at Building 1643.

Cadmium and lead were the only inorganic compounds detected in surface soil samples at

concentrations above background Cadmium and lead were detected in the surface soil sample

from one boring (SB 164302) at concentrations exceeding both background and MSCs.

However, cadmium and lead were detected at concentrations below background in a surface soil

sample collected next to former boring SB! 64302 during the Phase 2 RH in March 2000,

indicating that the concentrations detected during the Phase 1 RFI were extreme, but true,

background concentrations. Considering the absence of compounds associated with petroleum-

type wastes in the surface soil samples, the elevated cadmium and lead concentrations detected

during the Phase 1 RFI were not likely related to releases that may have occurred from the OWS

at Building 1643.

13.8.2 Subsurface Soil
Two VOCs, methylene chloride and toluene, were detected above their MQLs in the subsurface

soil samples collected during the Phase 1 RFI. However, the detected concentrations of

KN/CarsweiiJP3OWSIhnaW3-TXT/04/30/0i ( 0 01 AM
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methylene chloride were likely the result of laboratory contamination. The detected toluene

concentrations were attributable to toluene leaching into the samples from the DPT sample

sleeves, which were made of PET. No SVOCs were detected above MQLs in the subsurface soil

samples collected at Building 1643.

Selenium and lead were the only inorganics detected at concentrations exceeding background.

Selenium was detected in two Phase I RH borings from 6 to 8 feet bgs at concentrations (0.9 J

mg/kg and 1.3 J mg/kg) that were likely extreme but true variations in the background. Lead was

detected at a concentration (15.4 mg/kg) very similar to background in a subsurface soil sample

collected during the RFI at SWMU 39 (Building 1643, Waste Accumulation Area). This

detected lead concentration is lower than the basewide background concentration for lead in

surface soil (30.97 mg/kg) and is likely an extreme, but true, background concentration

Considering the absence of compounds associated with petroleum-type wastes in the subsurface

soil samples, the elevated lead and selenium concentrations detected during the Phase 1 RFI were

not likely related to releases that may have occurred from the OWS at Building 1643.

13.8.3 Groundwater

Methylene chloride and TCE and its breakdown product, cts- 1 ,2-DCE, were the only VOCs

detected above their respective MQLs in the groundwater samples from WITCTAOO5 and

WITCTAOO6. The methylene chloride concentration was likely the result of laboratory

contamination. As mentioned previously, Building 1643 is located within the extent of the TCE

plume originating from AFP-4; therefore, the presence of TCE and its breakdown products in

WITCTAOO5 and WITCTAO06 will not be considered as evidence of a release from the OWSs at

Building 1643.

Antimony, arsenic, iron, and manganese were the only inorganics detected above background in

the 1997 groundwater samples. Antimony was detected in the field duplicate from monitoring

well WITCTAOO5 at an estimated concentration (0.0237 B mg/L) that exceeded background and

MSC However, antimony was not detected in the regular sample from WITCTAOO5. Arsenic

was detected in monitoring well WITCTAOO6 at a concentration (0.0282 B mgIL) that was above

background, but below the MSC for arsenic. Manganese was detected in each monitoring well at

concentrations ranging from 1.66 mgIL to 3.4 mgIL, which exceed background but are well

below the MSC Considering that antimony, arsenic, and manganese concentrations detected in
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surface and subsurface soils were all below background, the detected concentrations in

groundwater are likely not related to a release from the OWS at Building 1643.

The absence of VOCs and SVOCs contained in petroleum-type products in the groundwater

samples at Building 1643 indicates that any releases that may have occurred from the OWS at

Building 1643 have not significantly impacted groundwater at the site.

13.9 Conclusions
Field observations and analytical results in the vicinity of the OWS at Building 1643 indicate that

there has been no evidence of a release of contaminants from the OWS system. Although lead and

cadmium were detected above background and MSCs in one Phase 1 surface soil sample,

confirmation samples collected during the Phase 2 REI indicated that these inorganics were below

background. Phase 3 confirmation sampling indicated that the chlorobenzene concentrations

detected in surface soil during the Phase 1 activities were likely related to painting activities being

performed at the time of sampling. Several PAHs were detected in one surface soil sample;

however, the absence of PAHs in the sample from the 6- to 8-foot sampling interval indicates that

the PAHs were associated with asphalt used for pavement at the site.

The chlorinated solvents detected in groundwater at the site are associated with the regional TCE

plume originating from AFP-4; therefore, TCE and its breakdown products were not considered as

evidence of a release from the OWS at Building 1643. Although arsenic and manganese were

detected at concentrations above background in groundwater samples collected at the site, the

absence of elevated concentrations of these inorganics in soil samples collected adjacent to the

OWSs indicates the concentrations are likely extreme variations in background.

Because the analyte concentrations exceeding RRS 1 values in soil and groundwater samples

collected at Building 1643 are likely either extreme, but true, background concentrations or are

associated with either laboratory or field contamination (e.g., toluene and methylene chloride) or

past practices associated with the OWSs (e.g., PAH5 below asphalt), NFA is warranted at the

subject site and the OWS at Building 1643 (SWMU 40) is recommended for closure under RRS 1.
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Soil samples were analyzed for VOCs (EPA Method SW8260), SVOCs (EPA Method SW8270),

inorganics (EPA Methods SW 60 10/7000 and 7471 for mercury), and pesticidesfPCBs (EPA

Method SW8080).

Monitoring well WITCTAOO1 was installed during the Phase 1 RFI in April 1997 immediately

adjacent to boring SB335801 (Figure 14-1). The well was completed to a total depth of 22 feet

bgs, with a screen interval from 9.5 to 21.75 feet in depth. Well WITCTAOO1 was developed

and groundwater sample MS 1562 was collected from the well in April 1997. Groundwater

sample MS 1562 was analyzed for VOCs, SVOCs, and inorganics (IT, 1998).

14.2.2 Phase 2 RFI Activities — IT Corporation 2000
An additional soil sample was collected by if during the Phase 2 RH in April 2000 (Table 14-1)

One soil boring (SB335808) was advanced southeast of the OWS at Building 3358 (Figure 14-1).

Sample BG033 was collected from surface to 2 feet in depth from 5B335808 and analyzed for

arsenic and lead to confirm concentrations of these inorganics detected in Phase I boring

SB335801.

14.2.3 Phase 3 API Activities — IT Corporation 1997-1998
A confirmation surface soil sample (BS335809) was collected by IT during the Phase 3 RH in

November 2000 (Table 14-1) to confirm the arsenic, cadmium, and lead concentrations that

exceeded both background and MSCs during the Phase 1 investigation. Soil samples were

collected from 5B335809 (Figure 14-1) at depths of 0 to 2 feet and 5 to 7 feet bgs and analyzed

for arsenic, cadmium, and lead to adequately characterize concentrations at this location.

14.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at Building 3358 site.

Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth

area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and

clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. The soil types

encountered in soil boring SB335801 (Appendix A) adjacent to the OWS at Building 3358

included loose, moist, brownish-yellow, silty sand grading to moderately stiff, slightly moist, red
sandy silt from 0 to 2 feet bgs. The next sample from 12 to 14 feet bgs was slightly stiff/moist,

yellowish-red, silty fine sand, and from 14 to 16 feet bgs the soil was loose, wet, brown, coarse
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sandlfine gravel. The soil characteristics from boring SB335802 included some fill material in

the first foot of the profile, then slightly moist, very stiff, red silty clay from 1 to 2 feet bgs. The

next sample from 12 to 14 feet bgs Was slightly stiff/moist, yellowish-red, silty fine sand, and

from 14 to 16 feet bgs the soil was loose, moist, brown fine sand. Total depth of both borings

was 16 feet bgs. No odors or staining were observed in the soil samples.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying

the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30

feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded

fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation is the

Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained
sand that grades upward into fine-grained sand with variable amounts of shale and limestone.

The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly

consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternaiy alluvium occurs in fluvial terrace

deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut

Formation. Soil borings SB335801 and SB335802 on the east and northwest side of Building

3358 (Appendix A) indicated silty fine sand below 12 feet in depth, and moistlwet conditions

below approximately 16 feet in depth Monitoring well WITCTAOO1 was installed by

overdrilling SB335801 adjacent to Building 3358 to screen the sand down to the top of the

Walnut Formation, encountered at approximately 20 feet bgs.

The water level for monitoring well WITCTAOO1 at Building 3358 is at 15.5 feet bgs. The

predominant groundwater flow direction in the area of the Building 3358 site is to the north and

east toward Lake Worth.

14.4 Results from Phase 1 RF! Activities
IT collected soil samples in March 1997 from borings SB335801, located adjacent to the OWS,

and SB335802, located on the northwest side of Building 3358 (Figure 14-1). A second round of

sampling occurred in January 1998 from five additional shallow DPT samples (SB335803

through SB335807) collected around the wash rack. No subsurface samples were obtained

during the second round. Monitoring well WITCTAOO1 was installed and sampled in April 1997

immediately adjacent to boring SB335801. Soil samples were analyzed for VOCs, SVOCs,
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inorganics, and pesticideslPCBs. The groundwater sample from W1TCTAOO 1 was analyzed for

VOCs, SVOCs, and inorganics.

Table 14-2 contains a summary of the analytes detected in the Phase 1 RE! soil samples and

Table 14-3 contains a summary of the analytes detected in the Phase 1 RH groundwater samples.

Analytical detection summary tables for the soil and groundwater samples collected at Building

3358 are shown in Tables B-20 and B-21, respectively. The following sections present the

results from soil and groundwater samples that were collected during the Phase 1 RFI at

Building 3358.

14.4.1 Surface SoÜ
Surface soil samples were collected with DPT from soil boring locations SB335801 and

SB335802 during the first round of sampling in March 1997. A second round of surface soil

samples were taken from 1 to 2 feet bgs from borings SB335803 through SB335807 to avoid

asphalt contamination (Figure 14-1) The surface soil samples were analyzed for VOCs, SVOCs,

inorganics, and pesticides/PCBs. The results from these surface soil samples are discussed in the

following subsections.

VOCs. The two VOCs detected above the MQL5 in surface soil samples were toluene and

methylene chloride. Toluene was detected above its MQL (0.0053 mg/kg) in one surface soil

sample (SB335801) at a concentration of 0.0099 mg/kg, which is well below the MSC for

toluene (100 mg/kg). As mentioned previously, toluene detected at low concentrations in soil

samples was likely the result of toluene leaching into the samples from the DPT sample liners,

which were constructed of PET.

Methylene chloride was detected above the MQL in seven surface soil samples at concentrations

ranging from 0.005 to 0.0062 mg/kg, which are below the MSC for methylene chloride (0.5

mg/kg). All of the methylene chloride concentrations detected in surface soil samples were

qualified as laboratory contamination. Considering that methylene chloride is a common

laboratory contaminant and the concentrations in the samples are low, the detected

concentrations are likely the result of laboratory contamination.
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SVOCs. Results for SVOCs were below MQLs in surface soil samples with the exception of di-

n-butylphthalate, which was qualified as laboratory contamination. In addition, the detected

concentration of di-n-butylphthalate (0.95 B mg/kg) was well below the established MSC (1000

mg/kg). Several unidentified hydrocarbons and organic acids were detected and tentatively

qualified as estimated concentrations below PQLs (Table B-20). Although no detection limits

were established for these compounds in the laboratory analysis, the values are within the PQL

range (0.660 to 3 30 mg/kg) for SVOCs described in SW846 Method 8270 (EPA, 1997). The

only SVOC without a detection limit that exceeded this PQL range was cholesterol, which was

detected slightly above the 3.30 mg/kg range with a result of 4 7 mg/kg. An MSC cannot be

determined for these compounds

Pesticides/PCBs. No pesticide/PCBs compounds were detected above MQLs in the surface

soils sampled at the Building 3358 OWS site

Inorganics. Inorganic compounds detected above background included: arsenic, cadmium,
lead, and zinc. The levels of arsenic (7.8 mg/kg) and cadmium (0.97 mg/kg) also slightly

exceeded MSCs. hi addition, lead (91.6 mg/kg) exceeded its MSC. The detected concentration

of zinc (91.5 mg/kg) was considerably lower than its MSC (3100 mg/kg), and considering that

zinc was detected above background (38 8 mg/kg) in only one of seven surface soil samples, the

detected zinc concentration at SB335801 was likely an extreme, but true, background

concentration.

Although arsenic, cadmium, and lead exceeded background (and MSCs) in the surface soil

sample from SB335801, the second round confirmation sample results at SB335803 through

SB335807 were below the background concentrations for these inorganics and do not indicate

any significant contamination or vertical/lateral migration of arsenic, cadmium, or lead. Thus,

the single occurrence of arsenic, cadmium, and lead above background may be a localized

anomaly.

14.4.2 Subsurface Soil
Subsurface soil samples were collected from 12 to 14 feet and 14 to 15.5 feet bgs from locations

SB335801 and SB335802, respectively, for VOC, metals, SYOC, and pesticides/PCBs analyses.

No subsurface samples were taken in the second round of sampling at borings SB335803 through

SB335807. The following subsections discuss the analytical results from these subsurface soil

samples collected during the Phase 1 RFI at Building 3358.

KN/csweIup3ows/F,navp3-TxT/o4/3o/oI( 1003 AM
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VOCs. VOCs were below MQLs in the subsurface soils sampled at the Buiilding 3358 site.

SVOCs. Results for SVOCs were below MQLs in subsurface samples, with the exception of di-

n-butylphthalate from SB335802, which was qualified as laboratory contamination. In addition,

the detected concentration of di-n-butylphthalate (1.1 B mg/kg) was well below the MSC (1000

mg/kg). Several TICs detected in the SVOC analysis were qualified at estimated concentrations

below PQLs (Table B-20). Although no detection limits were established for these TICs in the

laboratory analysis, the values are within the PQL range (0.660 mg/kg to 3.30 mg/kg) for SVOCs

described in SW846 Method 8270 (EPA, 1997). Considering that the detected concentration of

di-n-butylphthalate was the likely the result of laboratory contamination and the detected

concentrations of the TICs were below PQL5, all SVOC concentrations are below background for

organics, as defined by the TNRCC RRP.

Pestic!des/PCBs. No pesticides/PCBs compounds were detected above MQL5 in subsurface

soil samples at the Building 3358 site.

Inorganics. Inorganic compounds detected in subsurface soil samples from SB335801 and

SB335802 included aluminum, barium, beryllium, calcium, cadmium, chromium, cobalt, copper,

iron, lead, magnesium, manganese, molybdenum, nickel, potassium, sodium, vanadium, and
zinc. However, none of the inorganic concentrations exceeded background.

14.4.3 Groundwater

Monitoring well WITCTAOO1 was installed and sampled in April 1997 for analysis of VOCs,

SVOCs, and inorganics. The following subsections discuss the analytical results from the

groundwater sample collected at Building 3358.

VOCs. Methylene chloride was detected at a concentration of 0.00068 mg/L in the groundwater

sample from WITCTAOO1, but the result was qualified as laboratory contamination. Chloroform

(0.00 17 mgIL) and bromodichloromethane (0.001 mg/L) were also detected. Methylene chloride,

chloroform, and bromodichloromethane detections were below the MSCs established for these

compounds. Methylene chloride is considered a common laboratory contaminant and its

detection is likely the result of laboratory contamination. The detections of chloroform and

broniodichlormethane may be attributed to the presence of the compounds in the City of Fort

Worth water supply, which was verified in method blanks collected during the RFI. These

KN/CarsweIiIP3OWS/FinaVP3-TXT/04/30/01( 1003 AM
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compounds may be from potable water leaks at the wash rack or residual contamination from

decontamination of the sampling equipment with potable water.

SVOCs. Results for SVOCs were below MQLs in groundwater samples collected from

WITCTAOO1. Several TICs were identified in the SYOC analysis and were qualified at

estimated concentrations below PQLs (Table B-21). No detection limits were established for

these compounds in the laboratory analysis but the values are within the PQL range (0.01 to 1.0

mg/L) for SVOCs described in 5W846 Method 8270 (EPA, 1997). Therefore, all SVOC

concentrations detected in the groundwater sample from WITCTAOOI were below background

for organics, as defined by the TNRCC RRP.

Inorganics. Inorganic compounds detected in the groundwater sample from W1TCTAOOI

included potassium, barium, sodium, calcium, zinc, iron, magnesium, and manganese. However,
none of these compounds exceeded background concentrations in groundwater

14.5 Results from Phase 2 Activities
IT collected a surface soil sample from one boring (5B335808) during the Phase 2 RFI in April
2000 to confirm arsenic and lead concentrations detected in Phase 1 RH boring SB335801. As

shown in Table 14-2 and Figure 14-1, the detected arsenic concentration (4.36 mg/kg) in the

Phase 2 surface soil sample from SB335808 was below background. Likewise, the lead

concentration (11 5 mg/kg) detected in the Phase 2 surface soil sample from SB335808 was

below background

14.6 Results from Phase 3 RFI Activities
if collected one surface and one subsurface soil sample from DPT boring SB335809 during the

Phase 3 RFI to confirm arsenic, cadmium, and lead concentrations detected at Phase 1 boring

SB335801. The results from the Phase 3 soil samples at Building 3358 are presented in Table

14-2. The Phase 3 analytical results are also shown in Figure 14-1. The following sections

discuss the analytical results from the Phase 3 RFI samples.

14.6.1 Surface Soil
The detected concentrations of arsenic, cadmium, and lead were all below respective background

in the surface soil sample collected from 0 to 2 feet bgs at SB335809. Therefore, considering

that arsenic and lead concentrations were below background in the four surface soil samples

collected near SB335801 (i.e., Phase 1 borings SB335804 and SB335805, Phase 2 boring

KN/CarsweilJP3OW5/Final/P3-TXT/04/30/Oi(iO 03 AM
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SB335808, and Phase 3 boring SB335809), the elevated arsenic and lead concentrations detected

at SB335801 were likely extreme, but true, background concentrations. Similarly, cadmium was

not detected above background in the surface soil samples from SB335804, SB335805, and

SB335809; therefore, the elevated cadmium concentration detected at SB33580l was likely an

extreme, but true, background concentration.

14.6.2 Subsurface Soil
The detected concentrations of arsenic, cadmium, and lead were all below their respective

background concentrations in the subsurface soil sample collected from 5 to 7 feet bgs at

SB335809.

14.7 Summary and Discussion
if collected surface and subsurface soil samples from two borings (SB335801 and SB335802)

during the first round of the Phase 1 RET for analysis of VOCs, SVOCs, pesticides/PCBs, and

inorganics. Monitoring well WTTCTAOOI was installed directly downgradient from the OWS at

Building 3358 and sampled for VOCs, SVOCs, and inorganics. if collected surface soil samples

from five additional boring locations (SB335803 through SB335807) during the second round of

the Phase 1 RH. A surface soil sample was collected from Phase 2 boring SB335808 to confirm

arsenic and lead concentrations detected at Phase 1 boring SB335801. if collected a surface (0

to 2 feet bgs) and subsurface (5 to 7 feet bgs) soil sample at Phase 3 boring SB335809 in

November 2000 to confirm arsenic, cadmium, and lead concentrations found in the surface soil

from Phase T boring 5B335801. The following sections discuss the relevance of the parameters

detected in surface soil, subsurface soil, and groundwater during investigations at the Building

3358.

14.7.1 Surface Soil

Arsenic, cadmium, and lead were detected in one surface soil sample (SB335801) at

concentrations that exceeded both background and MSCs. However, these inorganics were not

detected above background concentrations in confirmation samples collected from the two

borings (SB335804 and SB335805) during the second round of the Phase 1 RFT, or from Phase 3

boring SB335809. Arsenic and lead concentrations were also below background in the surface

soil sample collected from Phase 2 boring SB335808 Therefore, the arsenic, cadmium, and lead

concentrations detected in the surface soil from SB335801 were likely extreme, but true,

background concentrations.
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Toluene and methylene chloride were the only VOCs detected in surface soil samples but these

contaminants were attributable to other sources (i.e., toluene from DPT sample liners and

methylene chloride from laboratory contamination). One SVOC, di-n-butylphthalate, was

detected above its MQL, but was qualified as being laboratory contamination. No pesticides or

PCBs were detected above MQL5.

14.7.2 Subsurface Soil
No VOCs, SVOCs (excluding di-n-butylphthalate), or inorganics were detected above MQLs or

background in the subsurface soil samples collected at Building 3358. The detected

concentrations of di-n-butylphthalate were qualified as being affected by contamination in the

associated method blank and were likely the result of laboratory contamination.

14.7.3 Groundwater
The detections from monitoring well WITCTAOO 1 in groundwater sample MS 1562 are not

indicative of a significant release to groundwater from the OWS at Building 3358. Chloroform,

bromodichloromethane, and methylene chloride were the only VOCs detected above MQLs in

groundwater. The detected concentrations were below the MSCs established for these

compounds. The detected concentration of methylene chloride was likely due to laboratory

contamination. The detections of chloroform and bromodichloromethane may be attributed to

the presence of the compounds in the City of Fort Worth water supply, which was verified in

method blanks collected during the RFI. No SVOCs or inorganics were detected at

concentrations exceeding backgroundlMQLs

14.8 Conclusions
Field observations and analytical results in the vicinity of the OWS at Building 3358 indicate that

there has been no evidence of release of contaminants from the OWS system. Although arsenic,

cadmium, and lead were detected above background and MSCs in one Phase 1 surface soil

sample (SB335801), confirmation samples collected during Phase 2 and Phase 3 RFI activities

indicated that these inorganics were below basewide background concentrations. Therefore, it

was concluded that the concentrations detected slightly above background in the Phase 1 RFI

were extreme, but true, background concentrations, and were not an indication of a release from

the OWS at Building 3358. Because the analyte concentrations exceeding RRS 1 values in the

soil and groundwater samples collected at Building 3358 were likely extreme background

concentrations that were unable to be confirmed or resulted from laboratory or field
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contamination (e.g., methylene chloride, toluene, and di-n-butylphthalate), NFA is warranted at
the subject site and the OWS at Building 3358 is recommended for closure under RRS 1.
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15.0 OWS Building 4146

The following sections provide a description of the OWS at Building 4146, a summary of the site

characterization activities, a discussion of the site-specific geology and hydrology, discussions of

the analytical results from each characterization event, and recommendations based upon the

physical and chemical data collected at the site.

15.1 Site Description
The OWS at Building 4146 is located adjacent to the north edge of Building 4146 and is located

about 170 feet east of the main Base taxiway (Figure 15-1). The OWS is a below-ground

concrete vault operated by gravity flow and connected to the Sanitary Sewer System (SWMU No.

66). Building 4146 is currently used as an engine test cell. The OWS has a 20,000-gallon

capacity and was installed in 1983 to remove jet engine fuel from wastewater collected in the

building floor drains. Discharge from the OWS goes directly to the City of Fort Worth sewer

line at manhole P1 Base personnel have not reported any problems associated with the OWS

and visual observations did not indicate any apparent problems associated with the integrity of

the separator unit (IT, 1998).

15.2 Site Characterization Activities
A summary of the soil and groundwater samples that have been collected at the Building 4146

site is provided in Table 15-1. The analytical methods associated with each soil sample collected

at Building 4146 are also presented in Table 15-1 The locations of the soil borings are shown in

Figure 15-1. The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 4146.

15.2.1 Phase 1 HF! Activities — IT Corporation 1997
IT collected soil samples during Phase 1 of the Sanitary Sewer System RFI in April 1997 (Table

15-1) from borings 5B4l460l, 5B414602, SB414603, and SB414604, all located adjacent to the
OWS at Building 4146 One surface soil sample and one subsurface soil sample were collected

from each of the four soil borings. Surface soil samples collected were MS 1223, MS 1225,

MS 1228, and MS 1230. Surface soil sample MS 1226 was collected as a field duplicate of

MS1225. Subsurface soil samples (MS1224, MS1227, MS1229, and MS1231) were collected

from the 2-foot interval directly above the water table (16 to 18 feet bgs).

KN/Carsweli/P3OWS/F,nal/P3-TXT/04/30/0 1(1003 AM
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Figure 15-1 shows the locations of the soil borings. Samples were analyzed for VOCs (EPA

Method 5W8260), SVOCs (EPA Method SW8270), inorganics (EPA Methods SW6O1O/7000

and 7471 for mercury), and pesticidesIPCBs (EPA Method SW8080) (IT, 1998).

Monitoring Well WITCTA039 was installed during the Phase I RFI in April 1997 immediately

adjacent to boring SB4 14601 (Figure 15-1). The Well was completed to a total depth of 26 feet

bgs, with a screen interval from 14.3 to 24.3 feet depth bgs. Well WITCTAO39 was developed

and groundwater sample MS 1582 was collected from the well in May 1997. Sample MS 1582

was analyzed for VOCs, SVOCs, and inorganics (IT, 1998).

15.2.2 Phase 2 RFI Activities — IT Corporation 2000
An additional soil sample was collected by IT during the Phase 2 RFI in April 2000 (Table 15-1).

One soil boring was advanced northeast of the OWS at Building 4146 (Figure 15-1) Sample

BG0034 was collected from surface to 2 feet in depth from SB4 14605 and analyzed for lead to

delineate a concentration detected at SB4 14603.

15.2.3 Phase 3 RFI Activities — IT Corporation 2000
Two soil borings (SB414606 and SB414607) were sampled during the Phase 3 RFI in November

2000 (Table 15-1). SB414606 was sampled to delineate lead concentrations (EPA Method

SW6O1O) in surface soil to the west of the site. Additionally, a confirmation soil sample was

collected from SB414607 to confirm the lead concentration that exceeded background and MSC

during the Phase 1 investigation. Samples were collected from surface to 2 feet and 5to 7 feet

bgs at SB414606 and SB414607 (Figure 15-1). Analysis for silver by EPA Method SW7761

series was performed on the confirmation surface sample (SB4 14607) to provide evidence that

silver concentrations detected during the previous investigations were the result of matrix

interferences associated with Method 6010.

15.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at Building 4146 site.

Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth

area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and

clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. Four soil borings

KN/ca,sweivpjowS/Fina]1P3-TXT/o4/30/0 I ( 003 AM
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were driven and sampled in the alluvium adjacent to the OWS at Building 4146 (Figure 15-1).

SB414601 and SB4 14603 were driven to total depths of 22 feet bgs, and SB4 14602 and

SB414604 were driven to 20 feet bgs.

Soil description logs (Appendix A) for the four soil borings at the Building 4146 site indicate

similar sequences of soil types. Brown, yellowish-brown or reddish-brown, moist clay and

gravelly clay with minor amounts of sand and silt was found from 0 to 18 feet bgs at soil borings

SB414601 and SB414603, from 0 to 14 feçt bgs at SB414604, and from 0 to 6 feet bgs at

SB4 14602. Below this clay unit was yellow, reddish-yellow or yellowish-brown, very moist

clayey gravel with varying amounts of sand and silt. Saturated conditions existed below

approximately 20 feet bgs. Black staining was noted on the soil description log for SB4 14601

from 8 to 10 feet bgs, and on the log for SB4 14604 from 11 to 13 feet bgs.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation. Underlying

the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30

feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded

fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation is the

Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained

sand that grades upward into fine-grained sand with variable amounts of shale and limestone.

The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly

consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 feet in Tarrant County (Radian, 1991).

Hydrogeology. Shailow groundwater within the Quaternary alluvium occurs in fluvial terrace

deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut

Formation. Soil borings SB414601, SB414602, SB414603, and SB414604 on the north side of

Building 4146 (Appendix A) encountered gravel and sand below 14 to 18 feet in depth, and

saturated conditions below approximately 20 feet in depth. Monitoring well WITCTAO39 was

installed north of Building 4146 to screen the gravel and sand down to the top of the Walnut

Formation, at approximately 26 feet in depth. Groundwater flow at the Building 4146 site is to

the south and east toward Farmers Branch Creek.

KNICnrsweii/P30W5/Fina]/P3-TXT/04/30/o1(10 03 AM
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15.4 Results from Phase 1 RFI Activities
As discussed in Section 15.2, IT collected surface and subsurface soil samples in April 1997

from borings SB414601, SB4 14602, SB4 14603, and SB414604, all located adjacent to the OWS

at Building 4146. The soil samples were analyzed for VOCs, SVOCs, inorganics, and

pesticides/PCBs. Monitor!ng well WITCTAO39 was installed in April 1997 and sampled for

VOCs, SVOCs, and inorganics. The purpose of the Phase 1 RFI soil samples was to determine

whether there was evidence of a release of hazardous constituents from the OWS at Building

4146.

Table 15-2 contains a summary of the analytes detected in the Phase 1 RFI soil samples and

Table 15-3 contains a summary of the analytes detected in the Phase 1 RFI groundwater samples.

Analytical detection summary tables for the soil and groundwater samples collected at Building

4146 are shown in Tables B-22 and B-23, respectively. The following sections present the

results from soil and groundwater samples that were collected during the Phase 1 RFI activities at

Building 4146.

15.4.1 Surface Soil
Surface soil samples were collected from 0 to 2 feet bgs with DPT at soil boring locations

SB414601 through SB414604. Samples were submitted for analysis of VOCs, SVOCs,

pesticideslPCBs, and inorganics. The following subsections discuss the analytical results from

these surface soil samples.

VOCs. Two VOCs, toluene and methylene chloride, were detected in the surface samples from

all four soil borings (SB4 14601 through SB414604) at concentrations exceeding MQLs. The

results for toluene and methylene chloride are well below MSCs. The methylene chloride

concentrations were qualified as laboratory contamination. Methylene chloride is considered a

common laboratory contaminant and the low concentrations were likely the result of laboratory

contamination. As mentioned previously, toluene concentrations detected at low concentrations

in soil samples were likely the result of toluene leaching into the samples from the DPT sample

liners, which were constructed of PET.

KN/CarswellIP3OWS/Fina!/P3-TXT/04/30/O 1(10 03 AM
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Four unidentified hydrocarbons were reported at estimated concentrations of 0.016, 0.027,0.026,

and 0.013 mg/kg as part of the SW8260 analysis for the surface soil sample collected at soil

boring SB4 14603 (Table B-22). The PQL value anticipated for analysis of VOCs in soil by

SW846 Method 8260 is approximately 0.005 mg/kg. The PQL is described as highly dependent

on a sample matrix and may not always be achievable (EPA, 1997). Because these estimated

values are within a factor of 5 of the anticipated PQL, they are judged to be consistent with the

PQL for the method used. Because the specific compounds are not identified, calculation of

MSC values according to the methods specified in TNRCC guidance is precluded. However,

because the reported concentrations of these compounds are consistent with the range of PQL

values for the analytical method used, they meet the requirements of RRS 1.

SVOCs. The SVOC detections in surface soil samples at Building 4146 are TICs. No detection

limits were established for these compounds in the SW8270 laboratory analysis and are

subsequently qualified as estimated concentrations below the PQL5. These TICs include

unidentified hydrocarbons, 1,1 ,2,2-tetrachloroethane, and other named compounds (Table B-22).

The reported concentrations of the unidentified compounds are within the PQL range (0.66 to 3.3

mg/kg) provided in SW846 Method 8270 (EPA, 1997). Because these compounds have not been

identified, RRS 2 MSC levels cannot be calculated according to methods specified in TNRCC

regulations. However, because the reported concentrations of these compounds are within the

range of PQL values for the analytical method used, they meet the requirements of RRS I (i.e.,

background for organics).

Pesticides/PCBs. No pesticides or PCBs were detected above MQL5 in surface soil samples

at the Building 4146 site.

Inorganics. With the exception of calcium, lead, molybdenum, and silver in the surface soil

sample from SB414603, and calcium in samples from SB414601 and SB4 14602, all of the

inorganic detections in surface soil samples at Building 4146 were below background.

The lead detection in the sample from soil boring SB4 14603 (42 mg/kg) exceeded the

background and MSC for lead. Although this lead concentration slightly exceeds background,

lead is commonly found at similar concentrations in industrial areas of the Base. These

concentrations probably result from past uses of lead in motor fuels and industrial materials.

KN/CarswciLIP3OWSfFinajIP3-TXT/04/30/0l (1003 AM
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The reported concentration of silver (0.62 B mg/kg) in the surface sample from SB4 14603 is

below the MSC for silver (51 mg/kg) and is likely the result of matrix interferences associated

with EPA Method SW6O1O and not the result of a release from the OWS at Building 4146. The

reported concentration of molybdenum in the surface sample from SB4 14603 (1.6 B mg/kg) Was

slightly above background for molybdenum (1 46mg/kg) but was below the MSC (51 mg/kg).

Considering the slight deviation from background, the molybdenum detection at SB 164303 is

likely an extreme, but true, background concentration.

15.4.2 Subsurface Soil
Subsurface soil samples were collected from 16 to 20 feet bgs with DPT soil boring locations

SB4146O1 through SB414604 for analysis of VOCs, SVOCs, pesticides/PctBs, and inorganics.

The following subsections discuss the analytical results from the subsurface samples collected

during the Phase 1 RH at Building 4146.

VOCs. Toluene and methylene chloride were detected in subsurface soil samples from all four

soil borings (SB414601 through SB414604) at the Building 4146 site. The results for toluene

and methylene chloride were below the MSCs for these compounds in subsurface soils.

Methylene chloride concentrations were qualified as laboratory contamination Methylene

chloride is considered a common laboratory contaminant and the concentrations are the low

levels detections likely to result from laboratory contamination. The toluene concentrations

detected at low concentrations in soil samples were likely the result of toluene leaching into the

samples from the DPT sample liners, which were constructed of PET. All other VOCs were

below MQL5.

SVOCs. The SVOC detections in subsurface soil samples at Building 4146 are TICs that were

qualified at estimated concentrations below the PQL. No detection limits were established for

these TICs in the SW8270 laboratory analysis, and they include unidentified hydrocarbons and

1,1 ,2,2-tetrachloroethane (Table B-22). The reported concentrations of the unidentified

compounds are within the PQL range (0.66 to 3 3 mg/kg) provided in SW846 Method 8270

(EPA, 1997). Because these compounds have not been identified, or do not have established

toxicity values, MSCs cannot be calculated according to methods specified in TNRCC

regulations. However, because the reported concentrations of these compounds are within the

range of PQL values for the analytical method used, they meet the requirements of RRS 1.

KN/CarsweiIJP3oWS/FtnalIP3-TXT/04/30/0l( 1003 AM
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Pesticides/PCBS. Pesticideand PCB detections were below MQLs in subsurface soil samples

collected at the Building 4146 site (Table 15-2).

Inorganics. All reported concentrations of inorganic compounds in subsurface soil samples

were below background, except for silver in the sample from SB4 14602, magnesium and silver

in the sample from SB414603, and calcium, magnesium, manganese, and silver in the sample

from SB4 14604. Calcium and magnesium are naturally occurring essential nutrients and the

detected concentrations of these inorganics are likely natural variations in background.

Manganese was detected at a concentration (859 mg/kg) that exceeded background (351.7

mg/kg), but was below the MSC (1400 mg/kg). Considering that only one manganese

concentration detected in subsurface soils exceeded background and that the concentration (859

mg/kg) is similar to background in surface soil (849 mg/kg), the manganese concentration

detected at SB414604 was likely an extreme, but true, background concentration.

15.4.3 Groundwater

Monitoring well WITCTAO39 was installed in April 1997 immediately adjacent to boring

SB414601 and was sampled for analysis of VOCs, SVOCs, and inorganics. The following

subsections discuss the analytical results from the Phase I groundwater sample from

WITCTAO39

VOCs. TCE, cis- 1 ,2-DCE, and vinyl chloride were detected at concentrations above MQL5 and

MSCs in the groundwater sample (and field duplicate) from WITCTAO39. However, because

the extent of AFP-4 TCE groundwater plume includes the area of Building 4146 and

contaminants from this plume are managed under the AFP-4 Superfund Cleanup Program, TCE

and its breakdown products, such as cis- 1 ,2-DCE and vinyl chloride, are not considered as an

indication of a release from the OWS at Building 4146.

Methylene chloride was detected in the groundwater sample from W1TCTAO39 at a

concentration that was likely the result of laboratory contamination. No other VOCs exceeded

MQLs.

SVOCs. Three unidentified compounds were reported at estimated concentrations of 4.3, 8.1,

and 0.0075 mgIL as part of the SW8270 analysis for the groundwater sample from WITCTAO39

(TaMe B-23) The reported concentrations of the unidentified compounds are below the PQL

KN/CarsweWP3OWS/FinaiJP3.TXT/04/30/0I(l 003 AM
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range (0.01 to 1.0 mg/kg) provided in SW846 Method 8270 (EPA, 1997). Because these

compounds have not been identified, MSCs cannot be calculated according to methods specified

in TNRCC regulations. However, because the reported concentrations of these compounds are

within the range of PQL values for the analytical method used, they meet the requirements of

RRS 1.

Inorganics. Inorganic compounds detected in groundwater samples from WITCTAO39

included iron, potassium, sodium, barium, calcium, manganese, magnesium, and mercury.

However, all of these reported concentrations were below background (Table 15-3).

15.5 Results from Phase 2 Activities
IT collected a surface soil sample from 0 to 2 feet bgs from boring SB4 14605 during the Phase 2

RFI in April 2000 to confirm the elevated concentration of lead identified during the Phase I

RFI. The surface soil sample was analyzed for lead using EPA Method SW6O lOB. As shown in

Table 15-2 and Figure 15-1, the detected lead concentration in the surface soil sample from

SB414605 (9.4 mg/kg) was below background.

15.6 Results from Phase 3 RFI Activities
Based upon the Phase 1 and Phase 2 RFI data, it was determined that additional data was

necessary to confirm and delineate the elevated lead concentration identified in the surface soil

sample from Phase 1 boring SB414603. Therefore, soil samples were collected from two borings

(SB414606 and SB414607) during the Phase 3 RFI in November 2000. In addition to surface

soil samples collected from 0 to 2 feet bgs at each boring, samples were also collected from 5 to

7 feet bgs at each location for analysis of lead. Silver was included in the analysis for the surface

soil sample collected from SB4 14607 to confirm the silver concentration detected at this location

during the Phase 1 RFI.

The results from the Phase 3 soil samples at Building 4146 are included in Table 15-2. The

Phase 3 analytical results are also shown in Figure 15-1. The following sections discuss the

analytical results from the Phase 3 RFI samples.

KN/CarswelWP3OWS/FinaIfP3-TXT/04/3O/OI(jQ 03 AM
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15.6.1 Surface Soil
The lead concentrations detected in the surface soil samples from SB414606 (14 mg/kg) and

SB4 14607 (13.7 mg/kg) were below background. Therefore, the elevated lead concentration

identified at the 1997 Phase 1 RFI boring SB414601 (42 B mg/kg) was not confirmed by the

result from SB414607 and was likely an extreme, but true, background concentration.

Silver was not detected in the surface soil sample from 5B4 14607. Therefore, the elevated

concentrations detected at SB414601 were likely caused by matrix interferences associated with

EPA Method 5W60'10 and were not indicative of a release from the OWS at Building 4146.

15.6.2 Subsurface Soil
The lead concentrations detected in the samples collected from 5 to 7 feet bgs from 5B4 14606

(19 mg/kg) and from SB414607 (13.6 mg/kg) slightly exceeded background. However,

considering that these concentrations are below the background concentration for lead in surface

soil (30.97 mg/kg) and that lead was not detected above background in the Phase 1 subsurface

soil samples or the groundwater sample from WITCTAO39, it is likely that these concentrations

are extreme, but true, background concentrations.

15.7 Summary and Discussion
if collected surface and subsurface soil samples from four borings (SB414601 through

SB4 14604) during the Phase 1 RFI at Building 4146 for analysis of VOCs, SVOCs,

pesticideslPCBs, and morganies. Monitoring well WITCTAO39 was installed directly

downgradient from the OWS at Building 4146 and sampled for VOCs, SVOCs, and inorganics.

A surface soil sample was collected from Phase 2 boring SB4 14605 to confirm lead

concentrations detected at Phase! boring SB4 14603. iT collected a surface (0 to 2 feet bgs) and

subsurface (5 to 7 feet bgs) soil sample at two Phase 3 borings (SB414606 and SB414607) in

November 2000 to confirm and delineate lead and silver concentrations found in the surface soil

from Phase 1 boring SB4 14603. The following sections discuss the relevance of the parameters

detected in surface soil, subsurface soil, and groundwater during investigations at the Building

4146 site.

15.7.1 Surface Soil
Lead was detected in one surface soil sample (SB4 14603) at a concentration that exceeded both

its background and MSC. However, lead was not detected above background concentration in
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629 369
NM Fort Worth JRB, Texas

Final OWS RFI Report
Section No: 15 0
Date. April 2001

Page No. 2! of22

confirmation samples collected from Phase 2 boring SB4 14605 or Phase 3 borings SB414606,

SB4 14606, and SB4 14607, which indicates that the lead concentration detected in surface soil at

SB4 14603 was likely an extreme, but true, background concentration. The silver concentration

detected at SB4 14603 was not confirmed in Phase 3 boring SB4 14607 and was most likely

associated with matrix interferences commonly found in EPA Method SW6O1O.

Toluene and methylene chloride were the only VOCs detected above MQL5 in surface soil

samples but these contaminants were attributable to other sources (i.e., toluene from DPT sample

liners and methylene chloride from laboratory contamination). Several TICs were identified in

the SVOC analysis, but at concentrations below the PQL range for EPA Method SW8270 and

therefore meet the requirements for RRS I No pesticides or PCBS were detected above MQLs

in the surface soil samples collected at Building 4146.

15.7.2 Subsurface Soil
Toluene and methylene chloride were the only VOCs detected above MQL5 in subsurface soil

samples but these contaminants were attributable to other sources (i.e., toluene from DPT sample

liners and methylene chloride from laboratory contamination). Several unidentified compounds

were identified in the SVOC analysis, but at concentrations below the PQL range for EPA

Method SW8270 and therefore meet the requirements for RRS 1. No pesticides or PCBs were

detected above MQLs in the subsurface soil samples collected at Building 4146.

The detected concentrations of calcium, magnesium, manganese, and silver, which exceeded

background, were likely extreme, but true, background concentrations, except for the low

concentrations of silver, which were likely caused by matrix interferences associated with EPA

Method SW6O1O. Lead was detected in the two Phase 3 subsurface soil samples collected from

5 to 7 feet bgs at concentrations (19 and 13 6mg/kg) that are slightly above the background

concentration for lead in subsurface soil (12.66 mg/kg). However, considering that these

concentrations were below background for lead in surface soil (30.97 mg/kg) and that lead was

not detected above background in the subsurface soil and groundwater samples collected from

the Phase 1 RH sampling locations, the elevated lead concentrations are likely extreme, but true,

background concentrations.
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15.7.3 Groundwater
Other than methylene chloride and TCE and its breakdown products, cis- I ,2-DCE and vinyl

chloride, all of the detected concentrations of VOCs, SVOCs, and inorganics were below RRS 1

values (i.e., MQLs for organics and background for inorganics). The detected concentration of

methylene chloride was likely the result of laboratory contamination. The detected

concentrations of TCE and its breakdown products are associated with the TCE plume

originating from AFP-4 and are not considered as an indication of a release from the OWS at

Building 4146.

15.8 Conclusions
Field observations and analytical results in the vicinity of the OWSat Building 4146 indicated

that there has been no evidence of a release of contaminants from the OWS system. Although

lead was detected above background and MSCs in one Phase 1 surface soil sample, confirmation

samples collected during the Phase 2 and Phase 3 RFTs indicated that lead concentrations in

surface soil were below background Therefore, it was concluded that the inorganics (e.g., lead

and manganese) detected slightly above background in the Phase 1 RFJ were extreme, but true,

background concentrations and were not an indication of a release from the OWS at Building

4146. Elevated silver concentrations detected in soil samples were not confirmed during the

Phase 3 RFJ and were likely the result of matrix interferences associated with Method SW6O1O.

The chlorinated solvents (TCE, DCE, and vinyl chloride) detected in groundwater beneath the

site are associated with the regional TCE plume originating from AFP-4; therefore, TCE and its

breakdown products were not considered as evidence of a release from the OWS at Building

4146. Based upon this information, NFA is warranted at the subject site and the OWS at

Building 4146 is recommended for closure under RRS 1.
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16.0 OWS Building 4210

The following sections provide a description of the OWS at Building 4210, a summary of the site

characterization activities, a discussion of the site-specific geology and hydrology, discussions of

the analytical results from each characterization event, and recommendations based upon the

physical and chemical data collected at the site.

16.1 Site Description
The OWS at Building 4210 (Bomb Assembly Building) is located within the flight line area

adjacent to the north-south taxiway and taxiway C (Figure 16-1) and is designated as AOC 12 on

the RCRA Hazardous Waste Permit for NAS Fort Worth JRB. The OWS is a below-ground,

reinforced concrete vault with a capacity of 4,500 gallons and operates by gravity. The OWS

was installed in 1985 and is located in a grassy area. The separator unit was installed to service

wastewater containing jet fuel, lubricants, and petroleum products from Building 4210. Building

4210 is currently inactive (Law, 1995).

Law (1995) performed a visual inspection, reviewed records, and conducted interviews with Base

personnel during a September 1993 site inspection. Visual observations indicated no apparent

deficiencies in the structural integrity of the OWS unit. Maintenance records did not indicate any

problems with the OWS.

Pumping and steam cleaning of the OWS at Building 4210 was completed August 10, 1995

(CRA, 1995). The OWS at Building 4210 was also included in a pumping and steam cleaning

effort by D.D. and Beauty, a nonhazardous liquid waste removal company, during April and May

1993 (CB, 1994).

16.2 Site Characterization Activities
A summary of the soil and groundwater samples that have been collected at the Building 4210

site is provided in Table 16-1. The analytical methods associated with each soil sample collected

at Building 4210 are also presented in Table 16-I. The locations of the soil borings are shown in

Figure 16-1. The following sections discuss the investigation activities that have been performed

to characterize environmental impacts relating to the OWS at Building 4210.

KN/CarsweiiIP3OWS/FinaIW3-TXTI04/30/0i( 1003 AM
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16.2.1 Initial Site Investigation — Law 1994
Law (1995) collected soil samples from four soil borings near the perimeter of the OWS in 1994

(Figure 16-1). Soil borings 4210-SBO1 through 4210-5B04 were advanced to depths ranging

from 6 feet (borings 4210-SBO1, 4210-SBO3, and 4210-SBO4) to 16 feet (boring 4210-SBO2)

bgs. No surface samples were collected from this site by Law. Eight subsurface samples were

collected at depths of 4 to 16 feet bgs on April 21, 1994. A duplicate sample was collected from

soil boring 42 lO-SBO4. Samples were analyzed for VOCs (EPA Method SW8240) and

inorganics (EPA Method SW6OIO) (Law, 1995).

16.2.2 Phase 1 HF! Activities — IT Corporation 1997
IT collected soil samples during the Phase 1 Sanitary Sewer System RFI inApril 1997 (Table 16-

I) from borings SB42 1001 and SB42 1002 located near the northeast and southeast corners of the

OWS, respectively. Surface soil samples MS 1195 and MS1 193 were collected from surface to 2

feet bgs at borings SB42100I and SB421002, respectively (Figure 16-1). Subsurface soil

samples MS1 196 and MS1 194 were collected at borings SB421001 and SB421002 at depths

ranging from 2 to 4 feet and 21 to 23 feet bgs (the 2-foot interval directly above the water table or

refusal), respectively Soil samples were also collected adjacent to manhole MH-5 1, which is

approximately 10 feet east of the OWS. Soil samples were analyzed for VOCs (EPA Method

SW8260), SVOCs (EPA Method SW8270), inorganics (EPA Methods SW 6010/7000 and

SW747 1 for mercury), and pesticideslPCBs (EPA Method SW8080) to supplement soil samples

collected and analyzed by Law (if, 1998).

Monitoring well W1TCTAO20 was installed during Phase I of the RFI in April 1997

approximately 30 feet south of the southeast corner of the OWS and manhole MEl-S 1 (Figure 16-

1). The well was completed to a depth of 26 feet bgs, with a screen interval from 20.8 to 25.6

feet bgs. The well was developed and groundwater sample MS 1569 was collected on April 29,

1997. The sample was analyzed for VOCs, SVOCs, and inorganics (if, 1998).

16.2.3 Phase 2 RFI Activities — IT Corporation 2000
Additional soil sampling was performed by if during the Phase 2 RFI in April 2000 (Table 16-

1). Two soil borings (SB42 1003 and SB42 1004) were located northwest of the OWS at Building

4210 (Figure 16-1). Sample BGOO3S and BG0036 (FD) were collected from 21 to 23 feet in

depth at SB42 1003. These samples were analyzed for arsenic, cadmium, and vanadium to

delineate concentrations of these inorganics detected in 421 0-SBO I through 421 0-SBO4. Sample

KNJCarsweIIIP3OWS/Fniai/P3-TXT/04/30/O 1(10 03 AM
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BG0037 was collected from 21 to 23 feet in depth at SB42 1004 and analyzed for arsenic,

cadmium, and vanadium to delineate concentrations of these inorganics detected in 4210-SBO1

through 4210-SBO4.

16.2.4 Phase 3 RFI Activities — IT Corporation 2000
Additional sampling was performed by IT during the Phase 3 RET in November 2000 (Table

16-1) to delineate arsenic, cadmium, cobalt, copper, lead, and/or manganese concentrations

exceeding background in surface and subsurface soil samples. Additionally, confirmation soil

samples were collected to confirm arsenic, cadmium, copper, and/or lead concentrations

exceeding background and MSCs from previous investigations. Four soil borings (SB42 1005,

SB421006, SB421007, and SB421008) were advanced to depths of 16 to 17 feet bgs (Figure 16-

1). Soil samples were collected from surface to 2 feet, 4 to 6 feet, 10 to 12 feet, and 15 to 17 feet

bgs at SB42 1005. The samples collected from surface to 2 feet and the 4 to 6 feet bgs were

analyzed for cadmium and lead (EPA Method SW6O1O). The samples collected from 10 to 12

feet and 15 to 17 feet bgs were analyzed for arsenic, cadmium, and copper. Soil samples were

collected from surface to 2 feet, 4 to 6 feet, 10 to 12 feet, and 15 to 17 feet bgs from SB42 1006.

The samples collected from surface to 2 feet and the 4 to 6 feet bgs at SB42 1006 were analyzed

for cadmium and lead, and the samples collected from 10 to 12 feet and 15 to 17 feet bgs were

analyzed for arsenic, cadmium, cobalt, copper, and manganese. Soil samples were collected
from surface to 2 feet, 4 to 6 feet, 9 to 11 feet, and 14 to 16 feet bgs from SB42 1007. The

samples collected from surface to 2 feet and the 4 to 6 feet bgs were analyzed for cadmium, and

the samples collected from 9 to 11 feet and 14 to 16 feet bgs were analyzed for arsenic, cadmium,

copper, and lead. Soil samples were collected from surface to 2 feet, 4 to 6 feet, 9 to 11 feet, and

14 to 16 feet bgs from SB42 1008. The sample collected from surface to 2 feet bgs was analyzed

for arsenic, cadmium, and lead.- The sample collected from 4 to 6 feet bgs was analyzed for

cadmium. The samples collected from 9 to 11 feet and 14 to 16 feet bgs were analyzed for

arsenic, cadmium, copper, and lead.

16.3 Site-Specific Conditions
The following subsections discuss the site-specific geology and hydrogeology characteristics that

were encountered during the investigation activities at Building 4210 site.

Geology. Quaternary alluvium is found at the surface through most of the NAS Fort Worth

area. The alluvium consists of floodplain and fluvial terrace deposits of gravel, sand, silt, and

KN/CarsweIW3OWS/Fin.d/P3-TXT/04/30/0I (1003 AM
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clay that occur as a veneer on the eroded surface of Upper Cretaceous strata. The soil boring log

(Appendix A) for SB421001 indicated very moist, stiff, yellowish-brown, gravelly clay, possibly
fill, from 0 to 2 feet bgs; very moist, loose, yellowish-brown/clayey gravel fill from 2 to 4 feet

bgs; similar soil characteristics from 4 to 6 feet bgs and saturated due to a perched water table

below 5 feet bgs; and saturated soft, dark yellowish-brown, gravelly silty clay soil from 6 to 8

feet bgs.

Boring SB42 1002 indicated slightly moist, stiff topsoil that was brown gravelly clay from 0 to 2

and 2 to 4 feet bgs; a moist, very soft, strong brown silty clay soil from 4 to 10 feet bgs. The next

sampling zone at 21 to 23 feet bgs indicated a very moist stiff/waxy brownish-yellow gravelly

clay soil; and from 23 to 25 feet bgs the soil was very dense brownish-yellow clayey gravel. The

soil was saturated below 24 feet bgs.

Organic vapors were detected at boring SB42IOO1. 130 ppm (0 to 2 feet bgs), 5 ppm (2 to 4 feet

bgs). 3 ppm (4 to 6 feet bgs), and 12 ppm (6 to 8 feet bgs). At soil boring SB42 1002, the

readings were 2 ppm (0 to 2, 2 to 4, and 6 to 8 feet bgs) and 3 ppm at 8 to 10 feet bgs.

Background readings for both borings were 2 ppm.

The alluvial soils rest unconformably on the top of the weathered Walnut Formation Underlying

the Quaternary alluvium is the Cretaceous-aged Walnut Formation, which consists of 20 to 30

feet of indurated fossiliferous limestone interbedded with brown sandy clay, thinly bedded

fossiliferous clay, and fissile shale. Unconformably underlying the Walnut Formation is the

Cretaceous-aged Paluxy Formation. The Paluxy Formation generally consists of coarse-grained

sand that grades upward into fine-grained sand with variable amounts of shale and limestone.

The sandstone, composed of fine- to coarse-grained white quartz, is well-sorted, poorly

consolidated, and cross-bedded. The Paluxy Formation thickness ranges from 140 to 190 feet,

averaging 160 in Tarrant County (Radian, 1991).

Hydrogeology. Shallow groundwater within the Quaternary alluvium occurs in fluvial terrace

deposits of sand and gravel, which occur as a veneer on the eroded surface of the Walnut

Formation. The soil description logs from the Law borings 42l0-SBO3 and 4210-SBO4 indicate

silty to clayey fine sands below 4 feet bgs with clay content increasing below 6 feet bgs.

Monitoring well W1TCTAO2O was installed southeast of OWS at Building 4210 with the well

screen placed down near the top of the Walnut Formation at approximately 20 feet bgs.

KN/Carswelt/P3OWS/FinaVP3-TXT/04/30/Ol (1003 AM
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Groundwater was encountered at a depth of 19.5 feet bgs. Groundwater flowat the Building

4210 site is to the east and south toward the Trinity River and Farmers Branch Creek.

16.4 Results from Initial Site Investigation
The following sections present the results from subsurface soil samples that were collected by

Law (1995) during the initial site investigation at Building 4210. Table 16-2 contains a summary

of the analytes detected in the samples collected by Law (1995) and compares the detected

concentrations to background and MSCs. Detected analyte concentrations that exceeded

background concentrations are shown on Figure 16-1.

16.4.1 Surface Soil
There were no surface soil samples taken by Law (1995) near the OWS at Building 4210.

16.4.2 Subsurface Soil

Eight subsurface soil samples (Table 16-1) were collected by Law for analysis of VOCs and

inorganics. The following subsections discuss the analytical results from the subsurface soil

samples collected by Law (1995).

VOCs. Methylene chloride and acetone were the only VOCs detected above their MQLs (Table

16-2) in the subsurface soil samples collected by Law (1995). The concentrations of methylene

chloride and acetone were detected below their MSCs of 0.5 and 1,000 mg/kg, respectively.

All methylene chloride detections were qualified as estimated, possibly biased high based on QC

data. Acetone was detected above the MQL in two samples 4210-SBO1 (12 to 14 feet bgs) and

421 0-SBO3 (4 to 6 feet bgs). at concentrations of 0.021 and 0.034 mg/kg, respectively.

Considering that both methylene chloride and acetone are common laboratory contaminants and

the detected concentrations are low, the presence of these VOCs in subsurface soil samples from

Building 4120 were likely the result of laboratory contamination.

KN/carswewp3ows/Final/P3-TxT/04/30/oi( 1003 AM
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Inorganics. The following inorganic compounds were detected in the Law soil samples

aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead,

magnesium, manganese, nickel, potassium, sodium, vanadium, and zinc (Table 16-2). Of these

inorganics, arsenic, cadmium, cobalt, copper, and manganese concentrations exceeded

background in the subsurface soil samples from 4210-SBO1 and 4210-SBO3. Arsenic, cadmium,

copper, and lead exceeded background in the subsurface samples from 4210-SBO2. Arsenic,

cadmium, cobalt, copper, lead, vanadium, and zinc exceeded background in the subsurface

samples from 4210-SBO4. Arsenic, cadmium, and lead concentrations that exceeded background

also exceeded MSCs.

The vanadium concentration detected in the subsurface soil sample from 10 to 12 feet bgs at

4210-SBO4 (38 mg/kg) is virtually identical to background (37.4 mg/kg) and is considered an

extreme, but true, background concentration. Similarly, the zinc concentration detected in the

subsurface soil sample from 10 to 12 feet bgs at 4210-SBO4 (32 JH mg/kg) is virtually identical

to background (3 1.3 mg/kg) and is considered an extreme, but true, background concentration.

16.5 Results from Phase 1 RFI Activities
The following sections presents the analytical results from soil and groundwater samples that

were collected by IT (1997) during the Phase 1 Sanitary Sewer System RH at Building 4210.

The following subsections presents the analytical results from surface and subsurface soil

samples that were collected by IT (1997) during the Phase 1 RFI activities. A discussion of the

Phase 1 groundwater investigation is also included The purpose of the Phase 1 RFI soil samples

was to supplement the analytical data for VOCs and inorganics that were collected by Law

(1995) during the initial site investigation. Table 16-3 contains a summary of the analytes

detected in the Phase 1 RH soil samples collected by IT and Table 16-4 contains a summary of

the analytes detected in the Phase I RFI groundwater samples. Analytical detection summary

tables for the soil and groundwater samples collected at Building 4210 are shown in Tables B-24

and B-25, respectively.

KN/Carcwelt/P3OWS/F,nat/P3-TXT/04/30/O 1(10 03 AM
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16.5.1 Surface Soil
IT collected surface samples SB42 1001 and SB42 1002, respectively, utilizing DPT for analysis

of SVOCs and pesticides/PCBs. IT also collected a surface soil sample near manhole MH-5 1

(boring MH-5 1) during the Sanitary Sewer System RFI for analysis of VOCs, SVOCs,

pesticides/PCBs, and inorganics. The following subsections discuss the analytical results of the

surface soil samples collected at Building 4210 during the Phase 1 RFI.

VOCs. Two VOCs, toluene and methylene chloride, were detected at concentrations exceeding

MQLs in the surface soil sample from boring MN-S 1. The results for toluene and methylene

chloride are well below the MSCs established for these compounds. Methylene chloride is

considered a common laboratory contarmnant and the low concentrations were likely the result of

laboratory contamination. As mentioned previously, toluene concentrations detected at low

concentrations in soil samples was likely the result of toluene leaching into the samples from the

DPT sample liners, which were constructed of PET

SVOCs. All SVOC detections in surface soil samples at Building 4210 were TICs that were

qualified at estimated concentrations below PQLs (Table 13-24) The TICs included unidentified

hydrocarbon and phenolic compounds. Although no detection limits were established for these

compounds in the laboratory analysis, the values are below the PQL range (0.660 mg/kg to 3.30

mg/kg) for SVOCs described in SW846 Method 8270 (EPA, 1997). Therefore, the detected

concentrations of the TICs were below background for organics, as defined by the TNRCC RRP

No other SVOCs were detected above MQLs.

PesticideslPcBs. No pesticides/PCBs were detected above MQLs in the surface soil sample

collected from MN-S 1.

Inorganics. No inorganics were detected above background in the surface soil sample

collected from MH-5 1.

1&5.2 Subsurface Soil
Subsurface soil samples were collected at borings SB421001 (2 to 4 feet) and SB42 1002 (21 to

23 feet bgs) for analysis of SVOCs and pesticides/PCBs to supplement soil samples collected and

analyzed by Law. IT also collected a subsurface soil sample from 24 to 26 feet bgs at boring

MN-S 1 for analysis of VOCs, SVOCs, pesticides/PCBs, and inorganics. The following
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subsections discuss the analytical results of the subsurface soil samples collected at Building

4210 during the Phase 1 RH.

VOCs. Methylene chloride was the only VOC detected at a concentration above its MQL in the

subsurface soil sample from MR-S 1. The detected concentration (0.0 13 mg/kg) was below the

MSC (0.5 mg/kg) and considering that methylene chloride is a common laboratory contaminant,

the result was likely the result of laboratory contamination.

SVOCs. Several TICs (e.g., unidentified hydrocarbons) were detected in borings SB42 1001,

SB42 1002, and MR-Si. Although no detection limits were established for these compounds in

the laboratory analysis, the values are below the PQL range (0.660 mg/kg to 3.30 mg/kg) for

SVOCs described in SW846 Method 8270 (EPA, 1997). Therefore, the detected concentrations

of the TICs were below background for organics, as defined by the TNRCC RRP. No other

SVOCs were detected above MQLs.

Pesticides/PCBS. No pesticides/PCBs were detected above MQLs in subsurface soil samples.

Inorganics. No inorganics were detected above background concentrations in the subsurface

soil sample collected from MR-Si.

16.5.3 Groundwater

Monitoring well WITCTAO2O was installed by IT in April 1997 about 30 feet south of boring

421 0-SBO3 and manhole MM-SI (Figure 16-1) The well was sampled for analysis of VOCs,

SVOCs, and inorganics. The following subsection discuss the analytical results from the

groundwater sample collected from WY1'CTAO2O.

VOCs. VOCs detected at concentrations exceeding MQLs include TCE and methylene chloride

The methylene chloride concentration was qualified as blank contaminated and is most likely the

result of laboratory contamination. TCE was detected at 0.0078 mg/L, which is slightly above its

MSC limit (0.005 mg/L). However, because the extent of the AFP-4 TCE groundwater plume

includes the area of Building 4210 and contaminants from this plume are managed under the

AFP-4 Superfund Cleanup Program, the presence of TCE was not considered to be the result

from releases from the OWS at Building 4210.
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SVOCs. No SVOCs were detected in the groundwater sample from WITCTAO2O.

Inorganics. Twelve inorganics were detected in groundwater (Table B-25). Only beryllium
and iron were detected at levels that exceeded background (Table 16-4). The detected beryllium

concentration (0.00051 B mg/L) did not exceed the MSC (0.004 mg/L). Iron is an essential

nutrient and the detected iron concentration in groundwater (0.306 mgfL) is likely a natural

variation in the background concentration.

16.6 Results from Phase 2 Activities
IT collected subsurface soil samples from two borings (SB42 1003 and SB42 1004) during the

Phase 2 RFI in April 2000 to confirm and delineate arsenic, cadmium, and vanadium

concentrations detected during the Law (1995) investigation. Additionally, a groundwater

sample was collected from monitoring well WITCTAO2O to confirm the elevated concentration

of beryllium detected in the Phase 1 groundwater sample. The analytical results for the Phase 2

soil and groundwater samples are included in Table 16-3 and Table 16-4, respectively, and are

compared to background and MSCs. A summary of RFI SPLP results are shown in Table 16-5.

The following sections discuss the results of Phase 2 soil and groundwater samples.

16.6.1 Subs urface Soil
As shown in Table 16-3 and Figure 16-1, the arsenic, cadmium, and vanadium concentrations

detected in the subsurface soil samples collected from 21 to 23 feet bgs at Phase 2 borings

SB421003 and SB421004 were all below background.

16.6.2 Groundwater

Beryllium was not detected in the Phase 2 groundwater sample collected from monitoring well

WITCTAO2O (Table 16-4). Therefore, the beryllium concentration detected in the 1997

groundwater sample from W1TCTAO2O was likely an extreme, but true, background

concentration.
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16.7 Results from Phase 3 AFI Activities

Upon further review of the Law (1995) data, it was determined that additional sampling was

required to confirm and delineate several inorganics to background (e.g., arsenic, cadmium,

cobalt, copper. lead, and manganese). Therefore, IT collected surface and subsurface soil

samples from four additional borings (SB42 1005 through SB42 1008) during the Phase 3 RFI in

November 2000. Samples were collected at the depths that showed inorganic concentrations

above background in the Law (1995) investigation. In addition, samples were collected at depths

5 feet above and below the former interval(s), which showed elevated inorganic concentrations.

The results from the Phase 3 soil samples at Building 4210 are included in Table 16-3. The

Phase 3 analytical results are also shown in Figure 16-1. The following sections discuss the

analytical results of the Phase 3 confirmationldelineation samples collected during the Phase 3

RFI at Building 4210.

16.7.1 Surface Soil
IT collected surface soil samples from borings SB42 1005 through SB42 1007 to delineate

cadmium and lead concentrations. A surface soil sample was collected from SB42 1008 in an

attempt to replicate arsenic, cadmium, and lead identified in former Law (1995) boring 4210-

SBO2 so that the SPLP analysis could be performed. The SPLP analysis was planned to

determine the potential for the elevated concentrations identified by Law (1995) to leach into

groundwater. The following subsections discuss the arsenic, cadmium, and lead concentrations

detected in Phase 3 RFI surface soil samples at Building 4210.

Arsenic. The arsenic concentration detected in confirmation soil sample SB421008 (4.55

mg/kg) was below background and no SPLP analysis was performed.

Cadmium. The cadmium concentrations detected in all four surface soil samples collected

from the Phase 3 borings were below background. The cadmium concentrations ranged from

0.0782 mg/kg to 0.422 mg/kg.

Lead. The lead concentrations detected in surface soil samples from SB42 1005 (7.06 mg/kg),

SB421006 (14.2 mg/kg), and SB421008 (14.3 mg/kg) were all below background
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16.7.2 Subsurface Soil
IT collected subsurface soil samples at three depths from borings SB421005 through SB421007

to delineate arsenic, cadmium, cobalt, copper, lead, and manganese concentrations detected by

Law (1995) to background. Subsurface soil samples were also collected from SB42 1008 in an

attempt to replicate arsenic, cadmium, and lead identified in former Law (1995) boring 4210-

SBO2 so that the SPLP analysis could be performed. The SPLP analysis was planned to

determine the potential for the elevated concentrations identtfied by Law (1995) to leach into

groundwater. The following subsections discuss the analytical results from subsurface soil

samples collected during the Phase 3 RFI activities at Building 4210.

Arsenic. Arsenic concentrations detected in the Phase 3 subsurface soil samples were at or

below background. Arsentc was detected at a concentration (7 43 mg/kg) that slightly exceeded

background in the sample from 15 to 17 feet bgs at SB42 1005. Arsenic was also detected at a

concentration (8.17 mg/kg) that slightly exceeded background in the sample from 15 to 17 feet

bgs at SB421006. The arsenic concentration detected in the sample from 14 to 16 feet bgs at

SB4210 (6.79 mg/kg) also slightly exceeded background. The arsenic concentrations detected in

the samples collected from 9 to 11 feet bgs and 14 to 16 feet bgs at confirmation boring

(SB42 1008) were below background. Therefore, the SPLP analyses were not performed.

Considering that arsenic was not detected above background in the samples from 9 to 12 feet bgs

at borings SB421005 through SB421007, and that arsenic concentrations were below background

in the Phase 3 boring (SB421008) located closest to the OWS, the arsenic concentrations

detected in samples collected from 14 to 17 feet in borings SB42 1005 through SB42 1007 were

likely extreme, but true, background concentrations.

The arsenic results from the Phase 2 and Phase 3 subsurface samples have delineated arsenic

concentrations to background. The results from Phase 2 boring SB421006 and Phase 3 boring

SB42 1008 indicate that the arsenic results reported by Law (1995) were likely extreme, but true,

background concentrations.

Cadmium. The cadmium concentrations detected in the twelve subsurface soil samples

collected during the Phase 3 RFI were below background, including those from confirmation

boring SB42 1008. Therefore, the elevated cadmium concentrations detected in the four Law

(1995) borings (421 0-SBO 1 through 421 0-SBO4) have been delineated to background by the
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results from Phase 1 boring MH-51 (east), SB421007 (northeast), SB421003 (northwest),

SB42 1006 (west), and SB42 1005 (south). The cadmium results reported by Law (1995) appear

to be biased high, considering that the elevated cadmium concentrations found in former Law

(1995) boring 4210-SBO2 were not replicated by the results from SB421008 and that no

cadmium concentrations have been detected above background in any of the surface or

subsurface soil samples collected by IT at Building 4210.

Cobalt The cobalt concentration (5.06 mg/kg) detected in the sample from 10 to 12 feet bgs

from SB421006 was below background but the concentration (7.67 mg/kg) detected from 15 to

17 feet bgs slightly exceeded background Considering that the cobalt concentrations detected in

former Law (1995) boring 42l0-SBO1 (7.0 mg/kg and 7.9 mg/kg) and in the 15- to 17-foot

interval from SB421006 are well below the MSC (610 mg/kg) and are only slightly higher than

the background indicates that these cobalt concentrations are likely extreme but true background

concentrations. These concentrations are below the background concentration for cobalt in

surface soil (11.05 mg/kg).

Copper. Copper concentrations detected in the subsurface soil samples from the four Phase 3

borings were all below background. Therefore, the elevated copper concentrations detected in

the four Law (1995) borings (42l0-SBO1 through 4210-SBO4) have been delineated to

background by the results from Phase 1 boring MH-5 1 (east), SB42 1007 (northeast), SB42 1003

(northwest), SB42 1006 (west), and SB42 1005 (south). The elevated copper concentration

identified at former Law (1995) boring 4210-SBO2 was not replicated in the samples collected at

confirmation boring SB42 1008. Therefore, the copper concentrations detected by Law (1995)

were likely extreme, but true, background concentrations.

Lead. The lead concentrations detected in the Phase 3 subsurface soil samples were all at or

below background. The lead concentration detected in the sample from 9 to 11 feet bgs from

SB42 1008 (14.8 mg/kg) was slightly above background. However, this concentration is below

both the basewide background concentration for lead (15 mg/kg) and the basewide background

concentration for lead in surface soil (30.97 mg/kg). Therefore, the lead concentration detected

in the sample from 9 to 11 feet bgs from SB42 1008 is likely an extreme, but true, background

concentration.
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The elevated lead concentrations detected in former Law (1995) borings 4210-SBO2, 4210-SBO3

and 4210-5B04 have been delineated to background by the results from Phase 3 borings

SB42 1005 through SB42 1007. Considering that the lead concentration detected at 4210-SBO2

(58 mg/kg) was not replicated by the results from confirmation boring SB42 1008, it appears that

the elevated lead concentrations detected by Law (1995) were extreme, but true, background

concentrations.

Manganese. The concentration (194 mg/kg) detected in the sample from 15 to 17 feet bgs was

below background, but the manganese concentration (411 mg/kg) detected in the sample from 10

to 12 feet bgs at SB42 1006 slightly exceeded background Considering the slight variance from

background and that the concentration is below the background concentration in surface soil (849

mg/kg), the manganese concentration detected in the sample from 10 to 12 feet bgs at 5B421006

is likely an extreme, but true, background concentration. Therefore, the elevated manganese

concentrations detected at former Law (1995) boring 4210-SBO1 have been delineated.

16.8 Summary and Discussion
Law collected subsurface soil samples from four soil borings (42l0-SBO1 through 4210-SBO4)

for analysis of VOCs and inorganics during the initial site investigation of the OWS at Building

4210. IT collected surface and subsurface soil samples (SB421001 and 5B421002) for analysis

of pesticides/PCBs during the Sanitary Sewer System RFI in 1997. iT also collected surface and

subsurface soil samples for analysis of VOCs, SVOCs, pesticides/PCBs, and inorganics from

manhole MH-51 located approximately 10 feet downgradient from the OWS during the Phase 1

RFI. Monitoring well WITCTAO2O was installed and sampled for VOCs, SVOCs, and

inorganics during the Phase 1 activities.

if collected subsurface soil samples from two borings (SB421003 and SB421004) during the

Phase 2 RH in April 2000 to confirm and delineate the elevated concentrations of arsenic,

cadmium, and vanadium identified in the Law borings, IT collected surface and subsurface soil

samples from four additional borings (5B42 1005 through SB42 1008) during the Phase 3 RH to

better confirm and delineate inorganic concentrations identified in the Law borings. The

following sections summarize the results of these investigations.
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16.8.1 Surface Soil
The surface soil samples collected from the Phase 1 borings SB421001 and SB421002 indicated

that no SVOCs or pesticides/PCBs were detected above MQLs The surface soil sample from

MH-5 1, located approximately 10 feet east of the OWS at Building 4210 contained two VOCs,

methylene chloride and toluene, at concentrations above MQL5. The methylene chloride

concentration was likely due to laboratory contamination and the toluene was the result of the

DPT sample liner, Which was made of PET. No SVOCs, pestzcides/PCBs, or inorganics were

detected above MQLs/background in the surface soil sample from MH-5 1.

16.8.2 Subsurface Soil
The subsurface soil samples collected by Law (1995) indicated that several inorganics (arsenic,

cadmium, cobalt, copper, lead, manganese, vanadium, and zinc) exceeded background

concentrations. Of these, vanadium and zinc were detected above background in one sample,

each at concentrations that Were likely extreme, but true, background concentrations. Arsenic,

cadmium, and lead concentrations detected above background in the Law samples also exceeded

MSCs. Therefore, additional sampling was performed during the Phase 2 and Phase 3 RFI

activities to confirm the inorganic concentrations that exceeded MSCs and to delineate all

inorganic concentrations to basewide background concentrations.

As shown in Figure 16-1, the inorganic concentrations detected in the Law borings have been

delineated by the results from the Phase 1 boring MN-Si, Phase 2 borings SB42 1003 and

SB42 1004, and Phase 3 borings SB42 1005 through SB42 1007. Arsenic, cobalt, and manganese

concentrations slightly exceeded background in a few samples in the Phase 3 delineation borings,

but the detections were indicative of extreme, but true, background concentrations.

The results for arsenic, cadmium, and lead detected in Law (1995) samples could not be

replicated in the samples collected by IT during the RET. At confirmation boring SB42 1008,

arsenic was detected at a concentration (5.96 mg/kg) below background at 14 to 16 feet bgs,

whereas arsenic was detected at 11 mg/kg in the sample from 14 to 16 feet from former Law

boring 4210-SBO2. Similarly, lead was detected at a concentration (6.76 mg/kg) below

background at 14 to 16 feet bgs, whereas lead was detected at 58 mg/kg in the sample from 14 to

16 feet from former Law boring 4210-SBO2. Cadmium was not detected above background in

any of the soil samples collected by IT in borings SB42 1003 through SB42 1008. Considering
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the results from the samples collected by if, there does not appear to be a pattern of elevated

concentrations of arsenic, cadmium, or lead above background at the Building 4210 site.

16.8.3 Groundwater

Methylene chloride and TCE were the only organic compounds detected at concentrations

exceeding MQLs in the Phase 1 groundwater sample from WITCTAO2O. The detected

concentration of methylene chloride was likely the result of laboratory contamination. The

detected concentration of TCE is associated with the TCE plume originating from AFP-4 and is

not considered as an indication of a release from the OWS at Building 4146.

Two inorganics, iron and beryllium, were detected above their respective background

concentrations in the groundwater sample from WITCTAO2O. Iron is considered a naturally

occurring essential nutrient and the detected concentration was likely a natural variation in
V

background concentrations. Beryllium was detected at an estimated concentration in the Phase 1

groundwater sample but was not detected in the Phase 2 groundwater sample collected from

WITCTAO2O in April 2000. Therefore, the beryllium detection in the Phase 1 groundwater

sample was likely an extreme but tme background concentration.

16.9 Conclusions
The lack of elevated concentrations of compounds present in jet fuel, lubricants, and other

petroleum products handled by the OWS in soil and groundwater samples collected at Building

4210 indicates that releases that may have occurred from the OWS have not significantly

impacted the environment. The inorganics that were detected above background in the

subsurface soil samples collected by Law (1995) have been delineated to background by the

results from soil samples collected during the Phase 2 and Phase 3 RFI. Additionally, arsenic,

cadmium, and lead concentrations, which exceeded both background and MSCs, could not be

replicated in the soil samples collected by if, which indicates that the concentrations of these

inorganics detected by Law (1995) were likely extreme, but true, background concentrations.

Considering that no pattern of inorganic concentrations exceeding MSC was observed in the

subsurface samples collected by if during Phases 1 through 3 of the RH and that all inorganic

concentrations have been delineated to background by the results from the Phase 2 and Phase 3

RFIs, NFA is warranted for the OWS at Building 4210 and the site is recommended for closure

under RRS 2. Should this recommendation be accepted, a letter stating that closure of AOC 12

ICN/CarswelIfP3OWS/Final/P3-TXT/04/30/O 1(1003 AM
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(the OWS at Building 4210) was carried out in accordance with TAC §335.555, and signed by an

Air Force representative, will be transmitted to the TNRCC, along with a metes and bounds

description of AOC 12. The metes and bounds description will correspond to surveyed

coordinates of the affected area shown in Figure 16-1.
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17.0 Summary of Conclusions

The 13 OWS sites presented in this RFI report meet the requirements for closure under either

RRS 1 or RRS 2. The following sections summarize the recommendations for closure for the 13

OWS sites presented in this RET report.

17.1 ARS 1 Closure Sites
Three OWS sites (Building 1643, Building 3358, and Building 4146) meet the requirements for

closure under RRS 1 of the TNRCC RRP. Confirmation soil samples collected during the Phase

2 and Phase 3 RH at these two sites indicated that analyte concentrations were below basewide

background concentrations or MQLs. No further action is warranted for the OWSs at Building

1643 (SWMU 40), Building 3358 (part of SWMU 66), and Building 4146 (part of SWMU 66),

and these sites are recommended for closure under RRS 1.

17.2 RRS 2 Closure Sites
The following ten sites meets the requirements for closure under RRS 2 of the TNRCC RRP:

• OWS Building 1015 (SWMU 47)
• OWS Building 1027 (SWMU 44)
• OWS Building 1060 (AOC 11)
• OWS Building 1064 (AOC 10)
• OWS Building 1190 (SWMU 52)
• OWS Building 1191 (SWMU 37)
• OWS Building 1194 (SWMU 35)
• OWS Building 1414 (SWMU41)
• OWS Building 1602 (part of SWMU 66)
• OWS Building 4210 (AOC 12).

At these ten OWS sites, elevated contaminant concentrations that were detected in the

environmental samples collected by Law (1995) during their initial OWS investigation or by IT

(1998) during the Phase 1 Sanitary Sewer System RFI have been delineated to background by the

soil and groundwater data collected by if during the Phase 2 and Phase 3 RFIs. Additionally,

confirmation samples collected during the Phase 2 and Phase 3 REIs indicate that there are no

hazardous constituents in soil and groundwater at these OWS sites that would require

remediation to RRS 2 concentrations.
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Considering that no pattern of analyte concentrations exceeding MSCs was observed in the soil

and groundwater samples collected by IT during the RFIs and that all inorganic concentrations

have been delineated to background by the results from Phase 2 and Phase 3 RFIs, NFA is

warranted for these 10 OWS sites and the sites are recommended for closure under RRS 2. RRS

2 closure for these 10 OWS sites requires a site legal survey and deed recordation of closure

activities in agreeing with a plan designed to meet the TNRCC requirements according to 30

TAC §335.555.
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CORPORATION VISUAL CLASSIFICATION OF SOILS

NOTES

Dnllung Contractor.

Drilling Equipment

•nIler:

WR0JEcT NUMBER 7ó'4' 7cr'

629 414

jPROJECT NAME v44 Fr aJ,2M
3ORING NUMBER /0/ 1O� ICOORDINATES bATE r/,,/eci
ELEVATION GWL Depth ,q, 0 Date/Time 4 /','/oo I DATE STARTED /,'y ,écr
ENGINEER/GEOLOGIST Da'e 4'e1 j Depth Date/Time //, ;/t o I DATE COMPLETED' '//7/cc
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o 0 C) 2t — w C uiZ —
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629 415

fl I5harSCTWTIOnId.STIgmIJpId_Io.TTIVt,IIOgIpge%J51Q

HTRW DRILLING LOG

Company Nine
IT Corporation

Hole Numb.,

aiwna Subconnclor Sheet Sheels

otCJ

NI&S F+.vJov-t' Z1R6 LOalion

tcYtA
Maine of Onhier ..—

—/o In__Qrnr/,,-'.
Sizes and Types ol Onhiung I (co #/2)
and Sampling Equipment j

I MAD INGVD

j
y SwteceElevabn

Date Slatted IDal. Conipletedc8flovt't' I nP%LcrO
On'busten Than.., Depth Gcun&sal.r Enurdnd

DeI'm oiled Ron Depth to Waler am Elapsed Th,. Alter Dlth.ng Complet.d

Total Depth of Hole /"I Other Waler Levol Mesauremenh. (Speaty)

Geotedinscat Samples I Dialsnbed

j
LJndI,tu,bed 'Teal Hunter of Core Boa,

Samples Che oc

I-late BalIued Moratonng Welt
I

' er
1ToW

C Re
other

(S.anasn

of

Scale: '(notLocation Sketch/Comments

0-? 7
to sca'e)
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4/p//7

a
If wi,eesn

Pro1ecl J},te.
I se /C'C02



HTRW DRILLiNG LOG

629 416

.rott e /4-7 PM'



629 417

HTRW DRILLING LOG
°'5i°

Company Name

ii Corporation
Doping Subcoonc*or — Sheet Sheetst-J4' 1 oq 9

Propect Loeawn

Name oIDnller C /
,-/o,v4

MsiwteatntpoesgnatonorDnv

Sizes and Types ol Doling /crc ,'2'4
and Sampling Equspment

Noithirig Eastng MAD NGVD

c7ó " x ttou'
Date Sad Date CcnW.l.d

c)?7%jCtz) 7/7oaOD
Dyflusden Thickness Dope, Groundwater Enintej.4

DepU Onlied mb Rock Depth to er and Eiap,ed Time Me, DoPing Completed

Totat DP1P, ci Hole / /
,1)_.&kO

Other WS LeweS Measuiwnemb (Speoty)

Geotethnscai Samples Distutbed Undmflifted Total Hunter ci Coma Boxes

Samples f Chenucs Analysis VOC Metals Other Other Other Total Core Recovery

D.spossbon at Hole BadiMed Monitang Wed Other Signature of Geologist

Location Sketch/Comments Scale: (not to scale)
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HTRW DRILLING LOG
Hote Nunter

cv' /O/3C7
Company Name

IT Corporation
DdjbnQ Subcontactor Siwat Sheets

IEf'47 1 of

Project Loaton

Name of O.iuer ci'"
f74- a'c'i7

MamdathjreCa Oesgnaion of Drift

Sizes and Types of Dflllmg

ana Sampling Equipment

Noq*.ing Easbag NAD NGVD

x' ) " SurinEjevaboji

Date StanK Date Cowt.d

)7 4',v 02)
Onrbu,teo monies, 09th G.u,ndasr Encountered

Depth Dotted no Rock Depth to Water and Elapsed lime Met Onllmg Conipleled

Total Depth of Note / / Other Water Level Mea,unmenu Speoty)Ytr
Geotectuncal Sample, Disturbed Undisturbed Total Number of Cat Boxes

Sa'waes for intel Maiysts VOC

I
Other Other Other

jlctej

Core Recovery

Disposibon of Hole BadrSlJed Monitming l Other SignaMa of Geologist

Location Sketch/Comments Scale. (not to scale)

Ei3I!—-C—
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629 420
HTRW DRILLING LOG

Desbia PioleNuryser

a/c/J7°
Company Name

IT Corporation
Onuing Subnflcthr Sheet SheetsLJ4 1 or

Project t.oat,on

Name ot Oniler

,_47/4
Menuladutets De.ignabon OS D,ffl

Sizes end Type. of Drlihng e
end S.mpf,ng Equipment

No.th.ng Enljng NAD NGVD

t 7 c ) 4' Sujtece Eienbon

Date Stifled Del. CocngIet.4,974c& 77//ocJOO
Ovevb.ilden Thickness Depth Grow.dw.l.r Encountered

Depth Doted mo Rock Deplblo Water end Elepeed Tkne AMr Ceiling Completed

Total Depth of Hole p8'r Other wet., Level Meesurenwat. (Speaty)

Geotednjcal Samples Diflubed Ikitluebed Total Number of Core Ooze.

Sample. for Chetyncal M.slye.s VOC Metals Other Other Other Tow Co., Reweety

Ojaposilion Of Hole Biased Monitoring Wall Other SiGnet.. of Geologist

Location Sketch/Comments Scale. (not to scale)
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w
U—--—
Progect l pa.s..
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HTRW DRILLING LOG
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i-S ,o,cc/,,'
Company Name

IT Corporation

0,tlling Suflnflclo SMel SMets

Fs4 1 ci

Proged
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Name of Doter /
—/O'?n ,4794

Msiwf.njte(a Designabon of 0,111

SizesanaIypeaoiDflIhOD

and Sampling Equipment

No.thuig EasIng NAt NGVD

-, Swiaa Elevatci,

Data Startad 0.4. Compt.Sd

)7%e;Czl
Ovalturdefl Thidcness Oepth Gmundwat.r EnwinI.rad

Depth Onlied into Ron Depth to Waler and Elapsed Time Met Dnfling Completed

bid Depth of Hole /
g10

Other Waler Level MeasurelTIenla (Speofy)

Geoteciw.I Samples OtsluTbed Unthstwbed Total Number ci Cue Boxn

Samples for Chemlcal Analysts VOC MetaJs Other Other Other

1101.4

Cue Recovefy

Disposition of I-tote BaaiNled Monitmg Well

18tguutdtst

of Gedogist

Location Sketch/Comments Scale: (not to scale)
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Appendix A.2

Building 1027

- Soil Boring Logs
- Well Completion Diagrams

t29 422



629 423

L41
INttATI0kL
rwiaoGY
ORA11ON

Depth (ft.): SOS

Well Completion Information
prepared for

NASFTWotth PFB TX (St)

Pmject# 768579 D.O.# c
Well Ownec USF

L.ocaSn 1.0.: WITCTAQ21

Casing (StQ
Installalion Date. 4-17-91

N.T.S.

Casing Material: PVC
Casing Inside Diameter. 200 (In.)

Cement Grout

Bentonite Seal

Sand Alter Pack
l.engttt 12.4 (ft.)

Encountered Groimthsater at 16.0 (It)
on date: 4/17197 me: 1745

Screen Material: PVC
Screen 9.75 (It)
Screen Inside Diameter. 0 (in.)
Screen Slot Size: 0.010 (in..)
Percent Open Azet

Well Type: (I.i)PZ ________(othel)
Completion d: ®S P _____(other)
GeologcZone: A L C P S I U
Sole Seine AquIfer. 1*1K ______ (other)
Elevation Top of Casing: 604 14

Borehole Diameter

SUPPU ES20140 Sand Ibt
Grout lbs.

Bentenite S lbs.
Other Plod, Mnt.nta

Water Tight Cap with

ir Auth Mount Well Cover

4 ft. by 4 in. concrete pad



629 424

Fig rEclelaoGv
0RAflON

Well Completion Information
prepared for

NAS FT. Worth AFB TX (St)

ProjecW 768579 D.O.H g
Well Owner USAF

Location 1.0.: WITCTAO22
Casing (SQ Installation Date: 4-14-97

N.T.S.

Casing Material: PVC
Casing Inside Diameter 2 00 (in.)

Cement Grout

Bentonite Seal

Sand Filter Pad
Lengtft 12.9 (ft.)

Encountered Gromdwaterat 17.1 (ft.)
on date: 4/14S7 brne: 1750

Screen Material: PVC
Screen Lengift (IL)
Screen Inside Diameter " (in.)
Screen Slot Size: 0.010 (it'..)
Percent Open Area: ________

Well Type: _________(othel)
Compiaton £Id: P_____ (othe,)
Geologiczone: A L C P $ T U ®
Sale Sowee AqtMec LRK__—
Elevathn Top of Casing: 4 17

Borehole Diameter

SUPPUES2014Ø Sand 400 lbs.
Grout 21.67 gal lbs.

Bentonite 52 lbs.
Other PbS, Ma. —

.rwl Pnd

Water Tight Cap with

Depth (ft.): BGS 12' Flush Mount Well Cover

4 ft. by 4 in. concrete pad
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'PROJECTNUMBER ibeSl9
BORING NUMBER S%1i01O\

PROJECTNAME. tISWt\
COORDINATES DATE Q3/ 14.jQ7

ELEVATION.

ENGINEER/GEOLOGIST A. Srj,jjn-...
GWL: Depth b.Soate/Time Q [g7

Depth Date(Tirne

DATE STARTED 03/ 14i
DATE COMPLETED 03! 14
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629 426 VISUAL CLASSIFICATION OF SOILS
'PROJECT NUMBER. lb 8577 PROJECT NAME Corcwct\ Stthfit.
BORING NUMBER 3IO7O COORDINATES. DATE 03) t4/q7 ''
ELEVATION

ENGINEER/GEOLOGIST A

OWL: Depth 43 Date/Time Q3 44 7 DATE STARTED o�) i4/'
Depth Date/Tin.. DATE COMPLEIEDQ3/ 14

DRILLING METHODS. PAGE OF
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OJECT NUMBER 7cocy 97C(

VISUAL CLASSIFICATION OF SOILS
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IPROJECT NAME NAt Fr
ORING NUMBER Ø /7 7.0 7 COORDINATES (DATE 'v/20 /00

L
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PROJECT NUMBER PROJECT NAME 4 tr
BORING NUMBER 55 /p 2 7p41 COORDINATES DATE
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HTRW DRILLING LOG

Difliol IHOI Number

I-cE,fW7e/5
Company Name

IT Corporation
Oolhng Sobcataaor Sheet Sh.el,t f/I 1 oç7

Proped ,9,9J / (t"cltt 7<
Name of Driller /

r/C'7' /s.c4cMr?
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I
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Data SledS Data Completed
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Depth Onlted into Rock Depth to Waler and Elapsed Time Mar Ddlhng Completed

Told Depth of Hole
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Other ter Level M.nn.nente (Spedfy)

Geolethrucel Sample, Disturbed UndIsturbed 10tl Number of Cwe Boxes

Samples l Chemical Malysts VOC tamale on. o,e, other Total Cm Recovery

Dieposib cii of Hole Beckelled Monitoring Well Othe Signesge oflrgiat

-
Location Sketch/Comments Scale: (not to scale)
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H1RW DRILLING LOG
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IflshamdcoclvnonlaamginØd_lonTNWwlogc.ga1mno

HTRW DRILLING LOG
Dat Hal. Nunter

4
Company Name

IT Corporation
Drilling SUbItnCa Sbaet Sheets

1 ,
Projea

WAX Ftc (772?ofDt
,2A— i,-,4

Sizes and lyp.s ci Dnlhng
z;t-—

Enwig NAD NGVD

and Sampling Eq.sPmsnI

", 3 " Surface Elevebon
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Depth Drilled into Rock Depth to Waler aid Elapsed Ten. AMr Drilling Completed
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!tJ__óc'

Other WSW Lavat M.aauiwTIenS (Sp.oly)

Geotedinscal Samples Disailbed LMdlstuf bed Tolal ltrnber of Cwe Boxes

Samples l Chncaf Analysis VOC Metals Other Other OUter ToW Ce Recovery
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Locahon Sketcfl/Comments Scale: (not to scale),
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HTRW DRIWNG LOG
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HTRW DRILLING LOG
Dint IHoleNuate,
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Company Name
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Appendix A.3

Building 1060

- Soil Boring Logs
- Well Completion Diagrams

629 437



Borehole Diameter

Well Completion Information
prepared for.

NAS FT. Worth AFB TX (SI)

Projoct# 768579 D.O.# q
Well Owner. USPF

Casing Material: PVC
Casing Inside Diameter 200 On.)

Cement Grout

Dentonite Seal

Encountered Groundwater at 13.7 (IL)
on date: 4t16)97 bins: 14-4S

Sand Alter Pack (20/40 Silca Saz4
Lengtft 12.0 (It)

Screen Materiak PVC
Screen Lengdt (IL)
Screen Inside Diameter. 0 (in.)
Sanen Slot Size: 0.010 fri.,)
Pertent Open Area ____________

Well Type: PZ __________(other)
Compidon iZd ) P (other)
Geologiczone: A L C P S I U®
Sole Source Aquifer LINK ______(other)

Devalion Top of Casing: 599.37

Iii imRa
TWaOGY
'ORA11ON

Depth (ft.): BGS

629 438

Water Tight Cap with

't2 Hush Mount Well Cover Location 1.0.: WITCTAOS5

Protective Casing (SteeO
Installation Date: 4-16-97

4 IL. by 4 in. concrete pad

N.T.S.

SUPPUES2Q,40 Sand U: lbs.
Grout lbs.

Bentonite 50 lbs.
Other flush Mount

and PneI
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VISUAL CLASSIFICATION OF SOILS

629 440

toQsctê- 3(&LCfl

stQ) fl\t& Ymmoisi
M\\towv S']R5)4 QaQj&$- F- (t'eJ tc3t
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- Soil Boring Logs
- Well Completion Diagrams
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Depth (It): BGS

Well Completion Information
piepared tar.

NAS FT. WoTtJl AFB TX (Sf)

Project# 768579 D.O.# q
Well Owner USAF

- Location LD.: WITCTAO32

Caftg (Q Inslladon Date: 4-14-97

N.T.S.

Casing Material: PVC
Casing Inside Diameter no fin.)

Cement Grout

Bentonite Seai

Sand Filter Pack (20/40 Silca Sand)
Langth 9.0 Øt)

Encountered Gmundwaler at 72 (IL)
on date: 4/14)97 lime: irs

Saeen Mateilat PVC
Screen Length 7 (ft.)
Screen Inside Diameter. 20 (in.)
Saeen Slot Size: (in.)
Percent OpenAnt

Well Type: MNW PZ ________(other)
Complebon Me : P (other)
GoologieZone: A L C P $ T U C)
Sole Source Aquifer. UNK _____(other)

ElevatronTopof Casing 587.37

SUPPLiES20,40 Sand 275 lbs.
Grout O lbs.

Benfl SO lbs.
Other flush Moxtt

and Pad J

Water Tight Cap with

1 2 Flush Mount Well Cover

4 ft. by 4 in. corteta pad

Borehole Diameter
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- Soil Boring Logs
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Well Completion Information
prepared for

NAS FT. Worth AFB TX (St)

Project# 768579 D.O.# sq
Well Owner: LJSAF

Location l.D.: W1TCTAO31

Casing (Steel)
lnstaflation Date: 4-22-97

NX.S.

Casing Material: PVC
Casing Inside Diameter no fin.)

Cement Gmut

Bentonite Seal

Sand Filter Pack (20/C Silca 5a4
Lengtft 4.0 (ft.)

Encountered Groundwater at 3.9 (IL)
on date: 4122197 time: 1007

Screen Material: PVC
Screen lrngttr 2.25

Screen Inside Diameter 'fl fin.)
Screen Slot Size: 0.010 cn)
Percent Open Aret

Well Type: _________ (other)
Completion ffd P_____ (other)
Geologic2one: A L C P S T
Sole Source Aquifer UNK ______(other)

Elevaton Top of Casing: 59210

Borehole Diameter

'SUPPLItS I
I 20140 Sand 100 lbs.i

Grout 30 lbs.1
Bentonite 0 nsj

Other Flush Mount
and Pad

Depth (ft.): BGS 12 flush Mount Well Cover

4 ft. by 4 in. concrete pad



I TECLG --

CORPORATION
629 485

pvc, i .eisipiutiull tuttormatia
prapted for

__________ AFB _______ (SI)
ProjectS 7gg7g DOS

Well Owner USAF

Location ID: twi7c 7Zo
)nstaltaton Deti 4' 1/9/p

Sits Psr Pudi
LinflE c7 CII-)
EnuMnd GeeurAws q.. 5 Ct)
on dew c,//ç/co Psi's: /q:i'O/ /
Son Mint______
SawtsnflL Y.4 Ct)
Saesn Inside Dlsmstsc .2-. (In)
Suer Sle* Sn: iO (In)
Pernt Oçen AJPS: _________

Welt lyps: Pt _________
Cømpflon a: Os ___
C' _lcZse.: A I. C
Sole Sout Aullec liNK _______(other)

Elevaxn Ic of Cnsi _________

SUPPliES Sits 10/9
Grout •io'

Bentonlue OOar__

Lorng Winged Coat

Waler iigM Cap

-,..—Oritnsgt Poll
—

Ground Sufla

"5

NT.S.

Pi'otsdvwe Casing (StnI)

Casing MaIn PVC
Casing inside Dlsmeler .7.. (in)

Cement U

Bentonile SaJ

Seal Beginning
DC

5,0
Seal End D.fl

5- /

.-

Screen Beginning
oar

-
U

Fa-

7-7
Tout Casing Depth

-a

Total Depth

S P _______toePS?UW

97/
Borehole Diameter

Re,',,



629 486

ITCORPORAI1DN VISUAL CLASSIFICATION OF SOILS4Mbcof The

PROJECT NUMBER 7ó 44 7g IPROJECT NAME A/Ag /YJOtM
)4/ COORDINATES DATE 4/ /9- oBORING NUMBER

GWL Depth 4/. 4' Date/Time /V.'oo DATE STARTED
ENQINEERfGEOLOGIST Depth Date/Time DATE COMPLETED

ELEVATION

DRILLING METHODS fl2'#i A UöeM PAGE ,. OF ,
-J > z

o 0 2
C 0 wZ1 Z O• DESCRIPTION >- z - REMARKS-J .o.__ U, oO' W0 Ca OOCfl) Ui Q WZ z
— 4fFAe/r- S

-2 C/ac/fry pdWflao2r
PV" "&

5 Ic) 'Do iw ea'a,d 4a'ndeq', a'orØiLr thy,-7,0 paMe/qil6MtnJ
- -____— t se?faal7ac&Wt __ 1y-g ezt7,fm

7,0-7,7 TMa/C, ,96ocfrp
71 c/q'p

TB 7O'
'6

—

NOTES
— ____ —

Drilling Contractor iftIctt9'07é' >V
Drilling Equipment P/C' ACy/, ..t-'6-

/2Q'fl/TV Lraz.I4

243B-'



Well C mpletion Information
prepared for

_(St)Projects 74f79
Well Owner USAF

Lotation LO: 41 iTt rIqeIc
tnstaltattori Date c1

N T.S.

Casing Mitral ___________
Casing Inside Diameter .2 (in.)

Cement Ortiji

B.rtonfl, Sal

XNCXNTcILES_4 PRQJECfl%JRQIMS\yJ_XIS

Send Fdter PeSt
Length: (It)

EnuntemQrou9amerM tiO
on an: ff'rfoo trw /1:00

p

Screen Mflnst F vr,
Saw L.rçth: L/- IL)
Saw Ins$e Diameter .2 (In.)
Susan Slot 5Th: /0 (In)
Percent Open Ails: ______

Well Typs: 4ç? __________
Comc.Xn hte'Bot GS ______
Geclogie Zen. A I. C
Sole Source Aauder UP4I( _______

EIr'flon Tap a? Casing. _____________

I SUPPIJPS Sand fr'C —o ;p

j3 INTERNAtIONAL
TECHNOLOGY
CORPORATION

629 487

r Drainage Pan

p /

Protedra Casing (Steel)

S P _______otpS,uw
__(other)

8orehole Diameter



TCORPURA11ON VISUAL CLASSIFICATION OF SOILSMnnba of The fT C.vp

629 488

PROJECT NUMBER 5 5 7'? PROJECT NAME N46 ,'.- ia,, /i
BORING NUMBER cc 9O I COORDINATES 1DATE c'//f/eo
ELEVATION GWL Depth 9',p Date/Time DATE STARTED

ENGINEER/GEOLOGIST i79O- Depth Date/Time LATE COMPLETEDV/.9/cc
DRILLING METHODS h'/4a. #re Aácr IPAGE / 6cr /

- .,Co '-
—

C
QO.
offi
0°-
<—

>
Cw>
0....0
C

DESCRIPTION

-'00
,-0
co

CO,

>a')wZmw-_i-
cobwg

ao—
-JO-iDw

Co

REMARKS
I
Liia

'CocL

oP-5-

li/f7 C/Q7 rfl fr,,Lp,qy.4oa,.
ca-ad 21'rS #tr 2C7b flY thA'2Ve/

0-V /Vpmi-fl
M1 framedlaud 2o r- 5,17- /0%

-
0-Pa-y, C/q/ /0 7e''-Ic-

-16-

NOTES

,4'i lzcio7i°d' EA1t',cWHe4'/Drilling Contractor _________________________________________

Dnlling Equipment F/C /-,/,,t-'6--
Drifter. £9 ,9,c-'o V P'ra'an

2430-



It_ti TECRNOLOGT
CORPORATION

629 489

uv .uuIpletaon Intonnatic
prepared or'"______ _(St)

Projects 6' tç7g oo.s___
Well Owner USAF

Loation I.D.

Instafiflon Date ' //9/2/ /
P41,S.

WNCZNtltfl.E,.

Caimg Muriat CPnfew7
Casing mao .2 'it)

Sa

lend 11* pie
L.nt •Y- 7
Engnsq,d •w,t 3-7 (It)
or dlii: S ,q ac C/ /
Sate MJInL
Sear L*iifli: - CL)
Saw' traCt (In.)Sate SlotSat: JO Qn)PerOpenAnt__

Dir: Itt

teSting Hinged Cent

Water Tigtit Cap

s..— Oralnig, Pefl

Prtsa, Canig (Stet)

Cr,m Greta

Satin Beginning
Depth

Tetsi Citing

7o5
Icta! tern

Welityos: wm PZ
Canteen Method: GS
Oselegie Zen.: A I. C
Sass 5ow Muller UNK

____tot
S P (COwPS?UW

Botenol, Diameter

Elovibon Top of Cuing: ____________

SUPPIJFS Send ct2
Grout________

BemonNe



629 490

TCDRPORAJ1ON VISUAL CLASSIFICATION OF SOILSI Memb of The if Cn.p

PROJECT NUMBER $ 71 PROJECT NAME A/A 4 T9— 4'
BORING NUMBER 7tc TAO q'TI COORDINATES I DATE- 41

/,'/oc,ELEVATION GWL Depth '7 Date/Time a 97o0 J DATE STCRTE w//r.%c
ENGINEER/GEOLOGIST fl,9ñ- 42'4aI Depth ro. I Date/Time (DATE COMPLETE& 9//r?6c
DRILLING METHODS ,4Ø/4, 4,4y 4c2o44 I PACE / OF

—

C —.

0w

<0.(0)-
—

aZ0aEa00..Jo<_0

a
Ui>.0-°
Ui
C

DESCRIPTION

W

,-0"o
(0
D

wZauJ—4-to<—uO0

-JDat
REMARKS

CI—

4') /00

4',

6-I'

'z';zz t',°rt60,,2-

0 41-7ec,aW/oJ'
4oo'Ø C lAce—" e.-er

W.% c/a/ t'C'

o-4' C'7//hi

41-7' "-W"
i°° z0- 761 4/a-/e,/J1oofry

Har a/-a-y, yl cArp'

cc4'/ .Z122'

NOTES
— — ___________________

Drilling Contractor .,9q5coia7°d 6&Y,'Aa',ptØ'/
Dnlling Equipment rho ,Ca,/,,.aö
DnlIer: Z2tQMM'V ZT22Pm'ap

2138



NT S.

Casing Matinal tCJq,4/7
Casing muds Diametr —2 (in.)

Sand Filtsr Pi3
L.ngd: 55 4 (t)
Encountnd Gmçndwatsc t t/ C
on __________ tima• ,c;,r,c

Sawn Matinal:
So'...' lsnqth. 6 (t)
Sawn Itiulds Dtsmstec .2 (in.)
Sown Sct SS:? '0 (It) cO/ i/I
Psrrt Open Am: ________

WslITyps 6.7 pz __________
Coinpebon MathS: GS ______
Geologic Zone: A L C
Sole Soura AQuifsr UNK _______

(oth
S P _______loSpS?uw

Borehole Diameter

Elevabon tog of Cuing: ______________

StJPPUES Sand iSO —
Grout 3)

I Bent.' its_________
Owe___

XNOXNIFILE1_4 PROJEC1tJRPIMS\WELLXL$

WfNtERNATIONAL
TECHNOLOGY
CORPORATION

629 491

Well Completion Information
prepared for

___________ APE ________ (St)
ProjectS 7'17T" DO#

Well Owner IJSAF

Loing H'ng.d Cover

Wits, Tight Cap

_,,..— Drainage Pod

Locationl.D.: j/ij7g p
Installation Date. ' /,'g ,4c/ /

Dir: IftJ

Ground Sur1a

Sail Beginning
Depth

Pyotsd,vi Casing (Stsefl

Csmsnt Grout

Screen Beginning
Depth

S,to
Total Depth

91!



629 492

IT CORPORA11ON VISUAL CLASSIFICATION OF SOILS.4 hfe..&e of 7&ITCe0.ç.

PROJECT NUMBER 7'S * 79 PROJECT NAME NA fl9
BORING NUMBER / / TO 7A90 V4' I COORDINATES DATE-

ELEVATtON GWL Depth 'ft7 Oate/twne /4-; 30 I DATE STARIED

ENGINEERIGEOLOGIST- p ,74i4 Depth Date/Time JOATE COMPLETED v/>r4
DRILLING METHODS 7w 4z'n14' — PAGE / OF f

-J ) zo cc 22W >a uJZ —I— a. . '"8 > DESCRIPTION ). D"- —'r REMARKS
UI 2W 0...- (0 'oø Wa — <n- 00. 0 o(0- ..J ELI C) Z— a 0)(0 D C) 0

.&' .44 AA9iY
$er/*y ifeik

S /ry c/oy - *D4c, it .2o,- —-c'b9-°' - -

NOTES
— _____ —

Dnlling Conflctor 414oC4tcf e,vteac'Afe(-Qa'(
Oniling Equipment C / pt., /,vc5-
Driller 494'#t' f"

ci-

-

9//

c-V" &O/,"fl

7?r3c6; m/t, coote
?n' e, o,ca'*a'tcd, c/q,y '90%

YD i/C'-Ic-

.16:

2433



B INTERNATIONAL
TECHNOLOGY
CORPORATION

629 493 VISUAL CLASSIFICATION OF SOILS
ROJECT NUMBER 'Th8579

ORING NUMBER SBk1 tOI
LEVATION

NGINEERIGEOLOGIST 1\. S4arAk—

PROJECT NAME CarswtU
COORDINATES

GWL Depth 3.3' Date/Time o3ljB)q—.i
Depth Date/Tim,

DATE C3J
DATE STARTED 3j i/g'
DATE COMPLETED 031 18

RILLING METHODS. 3PT/S3 — PAGE OF I
g0 zu— OUr— "Z 0t a WZw —

REMARKS
a DESCRIPTIONIs 0o C 0 U —— ) - — a
— '

PsghQA

U

pJP
7S YR

-
Pc\rsott A&Xf&
cut

3-5 PJA—
-

cuA a!a- Cr'

ksca€j. tuQ
—

ALIT/S
LU L s 0th- aO' \- b.S' Waipg Forrn4o)



jj INTERNATIONAL
TECHNOLOGY
CORPORATION

VISUAL CLASSIFICATION OF SOILS
629 494

C

S

WJECT NUMBER 1b5579
RING NUMBER Sb \R 10),.

PROJECT NAME Cô.vswcA
COORDINATES DATE o3 t8? It
GWL Depth 4,S'Date/TirneO3))&q7 DATE STARTED 031(B)'?

Depth Date/Time DATE COMPLITED o3) e5 I

LEVATION

SIGINEER/GEOLOGIST - S4O#nkn.
RILLING METHODS PAGE OF

—

0zdtVI>I-

z——t
W•(a

—
>
s
IS

,

.

DESCRIPTION

).
a€.,—

>
q
a U

REMARKS

CL
rftN.ttu

jco%

, s-nb
4-W 70%a (VA %.st b'So-

wLso3r4S

tWTIS LOL ' a± 43' &w$t 'trMyuoS.s o9r orq%r&\ \NAt. '-'1 33Sbu\YtL o* 6O 4he\ at4. CO1tÔe& 4b ko



r'n INTERNATIONAL
.J_j TECHNOLOGY

CORPORATION

629 495 VISUAL CLASSIFICATION OF SOILS
IOJECTNUMBER 'loRd? ____________________________
)RINGNUMBERdTq w3

PROJECTNAME Casrswti\

03) it, qCOORDINATES DATE

.EVATION GWL. Depth ..O' Date/Time O3 lIT? DATE STARTED Q3/,'? /4
GINEEP/GEOLOGISt A- Depth Date/Time DATE COMPLETED Q3 / 9
RILLINCMETHODS r,.pr1s S ___ — PAGE OF

,.1
O

—
Cw —zZ o

W a DESCRIPTION U, REMARKSCt U — "1— U,> IN
—

I., U

___ ____ ____ Concnit SVw\QcL ___
t-3 3dkoce O'/Q7Ie
___ ___ ____ ____ is-ió srno.t l?o treA___ _____ at Ack3vcL4t 3i

10%S7o !,ir_ntecLSctMj so ___ 1-3) Oppr&'A 30Z) cr1.0'

FUcclSO.oS$3J3P
—

bioo,c-i rA

Q\o7iSp wLisok0'

,\OTI S



63 INTERNATIONAL
TECHNOLOGY
CORPORATION

VISUAL CLASSIFICATION OF SOILS

629 49r;

0

3

S

DRILLING METHODS

DATE Q3
DATE STARTED 03/ I
DATE COMPLETED 03/ /'j
PAGE

'1

cit So') rAso\ o* iS

?-Oppr-

OF



629 497

IT CORPORATION VISUAL CLASSIFICATION OF SOILS
AManbeofTheffCniup

PROJECT NAME A!4 c -T 144411 iR,';
BORING NUMBER j/'f05 I COORDINATES DATE

ELEVATION GWL Depth Date/Time DATE STARTED 41. is'- to
ENGINEER/GEOLOGIST /3. Depth Date/Time jDATE COMPLETED 'l1'cev
DRILLING METHODS 0'24 j9iA — IPAGE / OF /-;

9
01 w—_Ju0 wz —

> DESCRIPTION >- Diu- .JD REMARKS
01 01

0'
(î)

01 0 012
— 23 1)— —

'
• -

._5-

:

:__ Ps' Dnvt- Pc,a- cit 3cfk

1'
.

SampL ;wk'vQi 3—Sf4

£h4Jal-(t1sW -
:

gcaz.i /00 ca'J, Iajnz m,nc.r '0y c.t.sij 5ycaIopc_n( 7Sjt /),si4 sQ-Lnsft—______________

NOTES:

Dnlling Contractor CA/S
Drilling Equipment SIm4xtk
Driller R1i tve.sdr

J PROJECT NUMBER '57?
A

p

p

243B-306



629 498
Hole NumberLOG I //>

1Dnliing Subcontractor jSheet
I I i of

I

Sheetsj'/ Localia 47 4' /
sq.ation of DoltManufacturers be

j________________________________ Nocewig JEasing )NAD INGVD

I I I") c SurtaceElevatiori

Dale Stapled Data Completed.

I

Depth Orounawater Encountered

Depth to Water and Elapsed Time Alter Doling Completed

Other Water Level Measurements (Speaty)

I Dtstutbed UnthSIIJItied

Totel

Number of Core Boxes

VOC Metats Other Other Other It Corn Aecovevy

Monsoitig Watt Other 1S3e of GWgist

ji'c-qc
Scale (not to scale)

gc7T
7/,c?6&"

Fort Worth Joint Reserve Base - 768579

SOc &fani1SLpauM4lr%pl ida
7/27/



629 499

/7, aiié,nc.K.i"

New Umccgy Log xl$P.ge 1)
SOCda*peNt*Cfl

7QhIJ



629 500

I HTRW DRILLING LOG Diatnol

S/7i/9'/c2
Company Name Dilhng Subnhraotor —__ Sheet Sheet

IT Corporation t cSTt4' , r,

& A747v/ rt3 ///
Name of Dither

A
M&idatumrs OesqWw at Out

ci n J4834 e2ót
Sizes and Types of Dulling 4 ft/7%J Noitang Eastiflg NAD NGVD

and Sampling Equipment ____________________________________________________________________

3ó "V) ' Surface Elevation

Date Started Date Ccmpletefl

______________________________________ I iv
Overburden Thidiness Depth Gmondwater &n00ljntered

Depth Dnted 1010 Rod Depth to Water and Elapsed tune Mter Onlhng Completed

Total Depth of Hole /c Other water Level Measurements (Speoty)

Gootechnical Samples Distuibed Un3stusbed Total Number of Core Boxes

Samples (or Chemical Analysis VOC Metale Other Other Other lT Core Aecovery

Disposition ol Hole Baddilted Mcntrr,g Welt Other Stgtature of

-

-'z ,' At—
Location SketchJComments ScaiC (not to scale)

A/—7 6677

proect Hole Number

Naval Air Station (NAS) Fort Worth Joint Reserve Base -788579 tj// 9/ c"2
sac Ioiritst.pauNtvl fl
7/27100



629 501

New Lithology tog ,dS(Par I) 7271J



629 502
HTRW DRILLING LOG

Company Nan'e

IT Corporation

HSeHr

h
/191

Onluing Subconfraaor Sh.el Shis

Pro,ecl / ii r,,r/( r421'c'
1 of

thcaon j• y/• ,,'
Name ol Dollar '
Size, end Types ol Damng

and Sampling Equipment

aDeaiqnabon of Dell

Noitung lEaabng INAD ING.O

3d " I I I
Soflece Elevabon

Date Started Completed

1/
Ovetturden Thickness

I
Depth Gloundwfl, EnJnlved

Depth Onuea into Rock
Depm to Water end Elapsed lime Mar Drilling Complet.d

Total Depth 0' HOle / /J
Geotethnigal Samples Dlshj,ted

Samples for Chemical Malysrs VOC Metals

Other Waler Lays M.amnnw,ta (Sped y)

Undiatu,t.d lotal Number Core Boxes

Other

j
Other Other

1ToIaI

Core Recovery

Other

jStgnaMe9s 4<1
Scale (not to scale)

Dtspoaiion of Hole BadiMed Moruiamg Wall

Location SketcfliComments

c" eccc' 7

aft wt_n_
—s-c—

?ed hni,g,cg



629 503

Nsw Lflidogy Lng.S(Pa9. I)
sD.at



Appendix A.7

Building 1194

- Soil Boring Logs
- Well Completion Diagrams

629 504



629 505

Iii irEna
THNaoGv
ORATION

Well Completion Information
prepared for.

PCI

NAS FT. Worth IFS TX (Vt)

Projecth 768579 DO.N g
Well Owner. USAF

Casing Material: PVC
Casing Inside Diameter oo (in.)

Cement Grout

Bentonite Seal

Sand Filter Pack
Length: 17.0 (ft.)

Encountered Groundwater at 19.0 (It)
on date: 4/14197 lime: isa

Screen Materiak PVC
Scseen Length: I S.D (Vt)
Saeen Inside Diameter. '' On.)
Screen Slot Size: 0.010
Percent Open Ant ________

Well Type: MNW PZ__________ (other)
Completion Me : 3S P_____ (other)
Geologiczone: A L c p T U®
Sole Source Aquifer L*IK _____(other)
Devation Top of Casing: 607.85

Depth (IL): BGS
1? Flush Mount Well Cover

Location ED.: WITCTAO1 6

Casing (SteeD Installation Date: 41497
N.T.S.

411. by 4 in. concrete pad

Borehole Diameter

SUPPLJES2Ø/40 Sand 500 lbs.
Grout 350 lbs.

Benbnite O lbs.
Other Auth Mntfl

arvi Pid



J Ltntkr'iAzzcJnAs.
TZCBNOLOGT
CORPORATION

SOP INC NUMBER 5à \ \S4n COORDINATES DATE o3 / 18 / 1'7
ELEVATION. GWL: Depth Date/Time DATE STARTED 03)18/9)

ENGINEER/GEOLOGIST . S4unj& Depth Date/urns DATE COMPLETED- o3 lie

DRILLING METHODS. — PAGE OF-
I —t

—

C

4
...&, ).•.

a—
teeMi
oJ
—Ic

S.

—
WPt

—w
>o' —'

OO0

DESCRIPTION

Scu4I&QI\lbY 3u%j tZ\
I

.
te
Vt"
Vt

0t
w———cnc
2o

U

REMARKS

CL
'sQ&t& H )OI.L n.to3
&t1 \-3' 'pc-3

a-s f3A oo7
'4' bvor..t!MIno -- •

as ckt4fcXc1oDi
tort b*obS uenjrnou*J NJ

o'Us 'Jdit%O Vt/24rw cL3-èS%5bTA\ LStC
gAtVChvk,ov odor
Mt qjO(C) 1°

3 ___
V_tOtdJ4SY1/I c.\
O '1Snutcerpo

ppJ7 NUMSER

629 506 VISUAL CLASSIFICATION OF SOILS
PROJECT NAME Cnvs UI\3QthTh a

.5.7. t°v
NA I OO1

I I—

LooZ

[3 pJA oo7

1pPrY-'

Sppr..

CL a

CL
a?prV.

MiffS WL \5



Eu INTERNATIONAL
TECHNOLOGY
CORPORATION

VISUAL CLASSIFICATION OF SOILS

629 507

PROJECT NAME C'nu-su3tA,\
COORDINATES

SPOJECT NUMBER (nS 571
WBORING NUMBER c4ca DATE 03) ted9t

A

I

I

ENGINEER/GEOLOGIST - Sk&rcM,s.
GWI Depth C,.O Date/TimeO3i5) DATE STARTED 03115t

Depth Date/Tim. DATE COMPLETED ol i81

METHODS t9TlS5 — PAGE OF I

o2 0—
— m4—

w —
>0

—Se

DESCRIPTION

r —z
', —z

U

REMARKS

I.,— - -

Corcfl\p 5urcstD-
jarpot\raAsIth

UQUeW-Lt0 s

s.ir ue)Jscishtoo cj setd
c2,eo*tc 2A+

c.\__

CL

at-.

—
1[r5paCt t-IUArt

:3

3ppns.
30

UJLt?3ehCO

pj
NA

—
tMP

I' '

I

wL 1s cà 6.0'
Gto0#k Sa44tctbW% Ito t0o

'4



629 503

SD\c,d_IomslauMln.pl t
7)27)00

I HTRW DRILLING LOG DIWICf Hole Number

Company Name Dnlbng Subocntractor — Sheet Sheets

IT Corporation t i of

Prqed Location 4p 4 , ,4/, //,9//
Name of Driller 4iet Mantdacturers Desration of Drill

Sizes and Types of Dnibng

and Sampling Equipment

Noitwg Easing NAD NGVD

Surface Elevation

Date Stailed I P C Date Completed, ic ,çt4 'Z 6P7�2 'i
Ove,twSn Thcness Depth Grorr,&water Enocinlered

Depth Dnlled into Rodi Depth to Water and Elapsed nine After Dnuing Completed

Total Deplh of Hole Q ( 7/ 6fo Other Water Levet Measinements (Speoty)

Geoledinical Samples Disturbed Unósiuthed Total Number of Core boxes

Samples for Chemical Malyse VOC Metals Other Other Other Total Core Recovery

Disposition of Hole Baddhlied Monutormg Well Other Signature of Geologist

Location SketctilComments Scale. (not to scale)

1/ 33'" (-, A9t74'
"• 3S?__—-—'

1/J,26a77$ t-'.•— 4.- 76

74:7
7- o

44%'k fl tf o

Prc,ect Hole Ntanber

Naval Air Station (NAS) Fort Worth Joint Reserve Base - 768579 .�f/ /75' e9J



629 509

New Lithology Log.xIsPage 1) JalrstPmsetna
rnTmoj

I



629 510

1
ion Sketch/Comme 4.y/ doe&'# 2 %' 9 'ei e4J4° SCale)

a-
,I, /-r

,446fl 4,-./54 Ø9J5O

SDt)iWic.npauWUwpl S
7/27/00

Well Other

6'

lSq.atire

0
6c 0O77

4-

I 4/ -,

ten

It-

7t-V4.t7

('4
-i It •44 i-

'V

JJt
—7

7-9

4 9c/o7 a4i 7-2"



9

,4v-t Lwr,(' /& c5,,//
6/.t't

629 '511

I

New LiP,oIogy Log IdS(PagO 1)

h4it, .ôt4

''JAJtA rA sIc 4,a.
7arn, $C(CJ

I

7-9'

SDCid_bn*ltfititI*ta
7/27JI



S29 512

Location —

iOu, //9ç'

Pect
Naval Air Station (NAS) Fort Worth Joint Reserve Base - 768579

5DcMld_laThsl_pauN1trspl Ms
7/21O0

hir/fv 2

Company Name

IT Corporation
Prqect

DtslncfI
HTRW DRILLING LOG

I

IHole Number-4//9' o?
Sheets

a '4U47
Dnmng Sobcontrado, 1 1a w

Name of DnlJer -r I /r/O4 /VJ4''{5 Manufacturers Designation of Ont

Sizes and Types of Dntling (>rJ
and Saiiiphng Equipment

No.tmg 1E1 NAt) NGVL)

I" ye '
Suiface Elevation

Date Started Dale Completed273 t'cS ?cJ
ovoztumen mxniess Depth Groundwater Encountered

Depth Dnlied into Roolt Depth to Waler and Elapsed Time Alter Dniling Compielec

Total Depth of Hole // J7 t/jO
Other Water Level Measurements (Speoty)

Geoteainical Samples Disturbed Undisturbed Total Number of Core Boxes

Samples for Chem' Analysis VOC Metals Other Other Other Total Core Recovery

Disposition of Hole Bacfthlled Monitvig Wet Other Signature of Gedogsç' /
4'ë''i;''7 /7b4n

Location Sketcl,JComments

Z?—3

4 2'J7bcR1?2

Scale. ' (not to scale)
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Appendix A.8

Building 1414

- Soil Boring Logs
- Well Completion Diagrams
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E4j
'ma
Tak*4aoGY
ORAflON

Depth (It): BGS

Well Completion Information
prepared for

NAS FT. Worth AFB TX (SI)

Pmject# 768579 D.O.H q
Well Owner USAF

Locaton 1.0.: WITCTAO11

Casing (Steel)
InstaJiaton Date: 417-97

N.T.S.

4 ft. by 4 fri. concrete pad

Casing Material: PVC
Casing Inside Diameter on On.)

Cement Grout

Bentonite Seal

Sand Filter Pack
Lengtlt 12 (ft.)

Encountered Gmtmdwabrat 17.8 (ft.)
on date: 4117)97 time: osas

Screen Materiai PVC
Screen Length: 9.7 (ft.)
Screen Inside Diameter (in.)
Screen Slot Size: 0.010 (in.)
Percent Open Ant __________

Well Type: (ji)Pz (other)
CompSlion MxE S P_____ (other)
Geologiczone: A L C P S T U(W)
Sole Souive Aquifer LINK ______(oIr)
Elevation Top of Casinw 610.27

Water light Cap with

12 Flush Mount Well Cover

Borehole Diameter

SUPPLIES
20/40 Sand lbs.

Grout lbs.
Bentonite lbs.Other____
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BORING NUMBER

VISUAL CLASSIFICATION OF SOILS
PROJECT NUMBER: .31' PROJECT NAME. .J\ - u)CLfl4 j3

DRILLING

COORDINATES.

ELEVATION: GWL: Depth %&' DatefTime47/q7 DATE STARIED 3../75'9
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'ROJECT NUMBER 1LSS1S PROJECT NAME tas Fr tatLZ4
BORING NUM9ER j9iO COORDINATES DATE 3—il-I)
ELEVATION:

ENGINEER/GEOLOGIST l?SDj;,u4
GWL: Depthl(64jc Date/Time3

Depth Date/Time

DATE STARTED 3-j—5

DATE COMPLETED 3...j 7.-

DRILLING_METHODS. X"7 PAGE / or /
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VISUAL CLASSIFICATION OF SOILS
PROJECT NUMBER PROJECT NAME ,U*5 /- Lor-Ui JR A
BORING NUMBER R ;qigoJ IC00RDINATES bATE
ELEVATION IGWL Depth Date/Time DATE STARTED 2''O
ENGINEER/GEOLOGIST 0. ,fnian ( Depth Date/Time IDATE COMPLETED 'j—2Y--oo
DRILLING METHODS- ff3 ,Wj u cI, — PAGE ) OF-;
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PROJECT NUMBER 7 £571 j PROJECT NAME 4/41 R. (Jet-Hi z112J3
BORING NUMBER <i% /'1/YCt' COORDINATES I DATE

ELEVATION I GWL Depth Date/Time DATE STARTED

ENGINEER/GEOLOGIST D !h, Iman Depth Date/Time DATE COMPLETED <j1
DRILLING METHODS O'&+ /ZaA PAGE OF /
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NOTES
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Name

SUcd_IwTresl.peulfrItret,l s
7/27/00

£&t. 44',' /41/5'
wIT Corporation

I Hole Number

I I HTRW DRILLING LOG I hot iso /WV

Progect //gAl ,I7/ h/,y eZrQ9

Drflng Subw,traotor F'1f I ?
Name of Didler j /

Jo it ,i
MantMotwers Desgnatrgn ci Dl

(4,,,.av/g
Sizes and Types of Dnlu.g -
and Sampling Equipment ", a 4'

Noithmg Easting WAD NGVD

Surface Elevation

Date Started \, Date CompletedI JnOz) 7J)rctOO
Ove,t,urden macnets Depth Groundwater EtJTitOffid

Depth Dniled Depth to Waler and Elapsed Time Me; Dnling Completed

iota Depth of Hole Other Water Level Measirements (Spoofy)()
Geotethrncal Samples Distuibed Unstutted Total Number of Core Boxes

Samples for Chemicat Malysts VOC Melab Other Other Other Iris Core Recovery

Oispositicxi of Hole Saddliled Monitomig Wet Other Sqiature of

?'e%t /'*'-
Locatlon Sketch/Comments Scale: (not to scale)

r-2 '7 3

Progect Hole Number

Naval Air Station (NAS) Forl Worth Joint Reserve Base - 768579 tcP/ y,'yg_5

S
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LOG I Iata ke Number

i
1Dnihng Subamtractor ffK Isheel Sheets

I j 1 C?of

//4,4'i-,Zt Location

-4c-Manutactu,,rsDesiialia,

1NAD

NGVDNorthing

Ccc f°/C 4°,
Surtace Elevation

'tg a)"
Date Slaned Date Con.pletaç

I

Depth Grounowater Ena*jnlered

Depth to Waler and Elapsed Th,e flIer Dittling CaTipletea

Other Water Level Measurements (Speafy)

Uited IT Number ot Cae BesDtstu,ted

VOC M&a
j

Qher r Dir 1Taat C Rec

iiontoin was

J Nature of GeC7 ,0
Scale: (not to scale)"'

IHole Ntmiber
Fort Worth Joint Reserve Base - 768579 I.t4/ytY C

SOt \Il&lc.nist.pauNlln.pl ats
712 7/00
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HTRW DRILLING LOG IHobe Number

I J€/Y/ve' 7
Company Name Dtflng Subcittor 1Sheet sheets

IT Corporation I i
Pre ,/ Lo

>wmn /Y
Name of Dreter f /&fi4_gMrf,i

Manutacturers D sqatjcx of Dna

Sizes and Typos of Dril/ing

and Sampbrç Equq,inenl

No4thlng Eastmg NA!) NGVD

C- t o ' Surlaoe EJevatia,

Da;etr oZ
Overburden Thidcness Depth Groundwater Enwflered

Depth Dniled unto Rod Depth to Waler and Elapsed Tune Alter Dnllng Completed

rolai Depth of Hole Other Water tsvel Measjremeots (Speaty)

Geotethnlcal Samples Disturbed Unóstu,bed Traal Number of Core Boxes

Samples to, Chen..S Analysis VOC Metals Other Other Other Total Core Recovery

Disposillon of Hole BacIdilied Morutorung Well Other Signature ci Geologist -'
Location SketcftlComments Scale (not to scale)

,I1cc I,
Cl /

a
Prqecl Hole Number

Naval Air Station (NAS) Fort Worth Joint Reserve Base - 768579 ,5'a /fr'/V
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Appendix AS

Building 1602

- Soil Boring Logs
- Well Completion Diagrams

629 529



629 530PiITECHNa0GV Well Completion Information
prepared for.

NAS FT Worth AFB TX (SI)

Depth (ft.): BGS
Projectfi 768579 D.O.# sg

Well Owner. USAF

N.T.S.

Borehole Diameter

Casing Matoriat PVC
Casing Inside Diameter 2 oo On.)

Cement Grout

Bentonite Seal

Sand filter Pack
Length: 9.5 Ut)

Encoizitered Gutaidwater at 11.6 (It)
on dale: 4114191 time: 1445

Screen Matatiat PV
Screen Lengfl 7 (ft.)
Screen Inside Diameter '4' fn.)
Screen Slot Size: 0.010 cm.)
Percent Open Area

Well Type: (other)
Com$etond: r__(other)
Geologiczone: A L C P S T U)
Sole Source Aqtifer UNK ______(other)
Elevation Top of Casing 602.81

Water Tight Cap with

1? flush Mount Well Cover Location ID.: WTTCTA005

Protective Casing (Steel) Instaiiation Date: 4-14-97

4 ft. by 4 concrete pad

SUPPLiES20,40 Sand 250 lbs.
Grout lbs.Bennite ' lbs.
Other flush Main

srwt Pd



629 531

Iii INTA11Ott8J.
Tw1OtOGV
cooa&11oN

Well Completion Information
prepared for

NAS FT. Worth AFB TX (St)

Project# 768579 D.O.#
Well Owner: USAF

Location l.D.: W1TCTAOOS
lnsllaIion Date: 4-10-97

N.T.S.

4 ft. by 4 in. concrete pad

Casing Material: PVC
Casing inside Demeter 200 On.)

Cement Grout

Bentonite Seal

Sand Filter Pack
Length: 9.5 (ft.)

Encountered Groundwater at 11.7 (IL)
on date: 4114)97 tiie: 1120

Screen Materiat PVC
Screen Length: 7-5 (IL)
Screen Inside Diameter. (in.)
Screen Slot Size: 0010 (In.)
Percent Open Area:

Wet! Type: _________(other)
Completion CS P (other)
GeologlcZone: A L C P S T U C
Sole Source Aquifer. UNIC ______(other)

Elevation Top of Casing: 602.81

Borehole Diameter

SUPPLIES20140 Sand 250 lbs.
Gmtd 250 lbs.

Bentonite 52 lbs.
Other Rush Mount

and Pad

Aa.sU5e23iS7

Water Y*t Cap with

Depth (ft.): BGS ir Rush Mount Well Cover
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WJECT NUMBER 1695'lCj PROJECT NAME 4P r< L3&tL]fl
DRING NUMBER it./s3bOLO' COORDINATES DATE 34g .3
LEVATION GWL. DeDth Date/Time DATESIAflIED

.G,NEER/GEOLOGIST LI4Q&.XJ Depth Date/Time DATE COMPLETED 37
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629 533 VISUAL CLASSIFICATION OF SOILS
PROJECT NUMBER isi'T PROJECT NAME tofjc >V cLTt .J2S
BORING NUMBER S&\lo. COORDINATES. DATE 3... j8J.j}
ELEVATION.

ENGtNEER/GEOLOGIST R Sc.cx'-ass-

GWL: Depth tj Date/Timg ig-flJ
,

Depth Date/Time

DATE STARTED 3-I-c1
DATE COMPLETED:

DRILLING_METHODS. .P1 — PAGE OF
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CORPORATION VISUAL CLASSIFICATION OF SOILSkmbcrolThefTGro.q,

ROJECT NUMBER 74 &574 PROJECT NAME 4/45 4. /'r4j, cT/2j1
ORING NUMBER s7!, 03 COORDINATES DATE

£VATION GWL Depth Date/Time DATE STARTED $i'_ z-q-oo
4GINEER/GEOLOGIST fl Depth Date/Time DATE COMPLETED

RILLING METHODS o1ek PAGE or

V<a. C)

G_
DESCRIPTION

I
>-

Q

L
<',—.

0

I
—

3

REMARKS
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— _____ — ______________________
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nlling Equipment .S½4x

filer. Llf
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629 535
C LOG I

Ikole Number

ISO/oo1OY
JDrdling Subconuactor IS,eet Sties

I I

p Locab /Oa
Manulactwts Desgnat.ct dDnII

6eo,. C&h Noqthng
'

lEasting INAD INGVD

I I I

3 4 "x ? Surtace Ejevati00

Date Staitedh lDaievPl C)
Depth Groundwater Enontemd

Depth to Water and Elapsed Time After Dulling Completed

Other Water Level Measurements (Speafy)

Disturbed Unóstuibed IO.aI Number of Core Doxes

VOC Metals Other Other Other

JTOIal

Core Recovery

of G9SstMonitonrç Well Other

j
State: (not to scale)

;7f (F/

'Hole Number

) Fort Worth Joint Reserve Base -768579 . (4' / ó'C .
Soc d_lonnSsLpauNtlrspl
7/21/00



HTRW DRILLING LOG

7 ' t—4

629 536

i- dm-" I/2/U-,

—'— ir

/ 1/
,,., .4 c/fr/i. .2

V

•1 t6'4'1"'
t—wkJ



629 537
HTRW DRJWNG LOG
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Other Water Level Measurements (Speoly)

' Didurbed Undisturbed ITotal Numberof Core Boxes

VOC

J

Metals Other Other

J
Other 1Totai Core Recovery

Mon1o.ti wet

J

Other
1Sl9tature of

Scale: (not to scale)

/'C

c?

11101. Number
Fort Worth Joint Reserve Base -768579 ,c-4 /6'c1l c73T

SDtiJidjmTMsLpauliHin.pi xis
1127100



629 533

HTRW DRIWNG LOG

t4iz s.'4aj' 4,4<
In-'—.' ,R4..,2 s4'/4, recflsafr

/

j 's" fCC?

- —S



C

1)-p

HTRW DRILUNG LOG

1

629 540



629 541

LOG HSeNta%ttr

Jd/ócp
,

'sing nflaorr Sbnt Sheets

i of

/7ts&4'
it..Y#C,, /O2

gTtat of OtiS

cD7cc4e Noitnag

1Ej'sbng (U.o 1NGVD
2 Ut Surl.ceElevatoi,

Date Slatted lotte Curçjsd/Deefl I /VecCZ-)
Depth G.wndwstsr Eiaa.te,.d

Depth to Water and Elapsed Isist MW DeiSmg Completed

Other Watw Lays Meastaments (Specty}

I (knitted

VOC Metals

Lksthstu,b.d Iotal Number ci Cwe eases

Ottie Other

Mg .tt
Iss UIT

Re

6&7'L /
taIe (not to scale)

1cc9K
4/L57

II Hd MatterI f/6ci2 6,



HTRW DRILLING LOG

1
JMk. fltW

629 542

M- ,4rc,JAisç
I

S.-. .

rrt



629 543

t4ewLmotogyt.ogs(Pa9el)
SC&IIStt_DttktWt.XS

ln7,wJ



629 544
LOG Dotnct

'7
Dulling Subo,nlracto, Sheet Sheets' /7 1

4Lr#& :7r/) Looabon /j2ytA /(aa
Manutacturers Oes,ab, otDrtU

72A_,cflC—
Nontng

[ESSImQ
HAD NGVD

I
Suitace Elevationfl
Date

tC) htzt a-e
Depth Giotmdwater Enceuntered

Depth '0 Water and Elapsed Time Alter Drlaing Completed

Other Water Level Measurements (Speaty)

Distuited Urtóstuited Total Number of Core Boxes

VOC Metals Other Other Other Total Cot. Recovety

Monitoong Wet Other Slalure 01 Gedst

.4'(icO'r I
Scale (not to scale)

17'r-

Hole umber
Port Worth Jotnt Reserve Base -768579 ? /tI3o C)

SD\C thd o,mtt.p.utIlirwpI xis
7127f00



£r,//r...k,/ je9
/'7 4Itn

, e,/%A I'

sot1I&-w--—Jt—
Lit.ology Log Js(Page 1)

629 545

d1I'1 (r"

'Ce fl27,
/cfl-1



Appendix A.1O

Building 1643

- Soil Boring Logs
- Well Completion Diagrams
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629 547

E4rwT*4D.CGV
co0MTl0N

12 Flush Mount WeU Cover

Well Completion Information
prepared for.

NAS Ft. Worth AFB___________ (St)

Project# 768579 D.O.H 39

Well Owner USAF

Location 1.0.: WITaAOOI

Casing (Steeo Installation Date: 4-15-97
N.T.S.

Borehole Diameter

Casing Material: pvc
Casing Inside Diameter 2.00 On.)

Cement Giout

Bentonite Seal

Sand Filter Pack
Lenglft 14.5 (ft.)

Encountered Gmundwater at ts.s (It)
on date: 4-15-97 time: 1134

Saeen Materiat PVC
1225 (It)

Screen Inside Diameter. 2 (m.)
Screen Slot Size: 0.010

Cm.)
Percent Open Area: ________

Well Type: (j)z (other)
Completion Method: S P (other)
Geologiclone: A L C P S T U
Sole Swce Aquifer UNK ______(other)
DevatienTop of Casing: 610.85

SUFFtjS I
20/40 Sand 350 lbs. I

Grout Iba I
Bentonite 0 lbs.

Other Finch mn,,nt srrl

A1.ORWaSaweItc

Depth (ft.): BGS

4 ft. by 4 in. concrete —
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IN 1 ERNATIONAL
TECHNOLOGY
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629 543 VISUAL CLASSIFICATION OF SOILS

ROJECT NUMBER. 16S519

3OPING Nu1 A*&It'40
ELEVATION:

ENGNEER/GEOLOGtST

)RILLING METHODS

COORDUNATE5

PnOJECT NAME &*5 7Th.io'tTl_3RJS

GWL Depth itT
Depth

DATE

Date/Time3-? Yfl/pii DATE STARTED:

Date/Time DATE COMPLETED: 3.4 3-1
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PAGE OFI
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Lil IN [ERNATIONAL
TECHNOLOGY
CORPORATION

VISUAL CLASSIFICATION OF SOILS
PROJECT

BORING NUMBER $i643G
PROJECT NAME pfls ft LSl ,3Q
COORDINATES DATE.

ELEVATION:

ENGINEER/GEOLOGIST

OWL: Depth,Q9 Dateftime3.4JJfl/ ,ao DATE SIARTED.
Depth Date/Tim. DATE COMPLETED: 3.13

DRILLING METHODS:_OPr PAGE OF
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VISUAL CLASSIFICATION OF SOILS
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629 550

NUMBER PROJECT NAME Ltàs 7 ICJ7j4
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Sketch/Comments
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72Jj,4' ?0fHTRW DRILLING LOG

[Naval Air Slatici, (NAS) Foil Worth —Joint Raive ease - 768579 ——
Fold Geoled, Anatcal Anusg Description at Materials

&yeenng Sampee Sample
L, ResLits orCore No 0w s—

(ppm) OcitNo crt

'75 -

2— — ___ ___ ___ — _________

I

6 —

7 —

8 —

9 —

0 -

Pioi.ci NesS Sit Staten (NASI Fats WetS J R*ite• "°'SQJg, V
SOC I it_I ,Ispe.Wee.e a

New Umology Log xIs(Psge I



629 553
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Appendix A.11

Building 3358

- Soil Boring Logs
- Well Completion Diagrams

629 555



629 556

Well Completion Information
prepared for

PiojecW 788679 0.0.1
Well Owner LJSAF

4 ft. by 4 in. concrete pad

Casing MateS: PVC
Casing Inside Diameter 208 (in.)

CementGrout

Bentonite Sesi

Sand Filter Peck (20140 SHea Sar4
Lerigtft 13.5 (ft.)

Encounlered Groundwater at IA n (IL)
on date: 4116197 lime; i eric

Screen MateriaL PVC
Screen Lengt (IL)
Screen Inside Diameter (a)
Screen Slot Size: 0.010
Percent Open Ann: _________

Well Type: ()PZ_ (other)
Completion PiWot P_____
Geologic2one:AL PSIUW
SoleSource Aquifer. UNK ______(other)
Elevation Top of Casing: 619.47

Borehole Diameter

SUFFUESQ5 350 lbs.
Grut 24.2 cal i

Bentonite 52 lbs.
Other Flush Mount

and Pad

PjlaGORATION

Depth (It): BGS
NAS FT Worth AFB DC (St)

12 Flush Mount Wefl Cover
Location 1.0.: W1TCTAnn

csi® (Steel) lnstallathn Date: 4-16-97

N.T.S.
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IPROJECI NUMBER

VISUAL CLASSIFICATION OF SOiLS
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INTERNAl ZUNAS.Lii 629

VISUAL CLASSIFICATION OF SOILS
(ppojtct NUMBER PROJECT NAME NAS Ft worf-h Uf5

COORDINATES DATE 3/a ?/y
OWL- Depth (S15 DatefTime ?-2(62Lf DATE

BORING NUMBER g 5L7)JZ
ELEVATION 3 .7ENGINEER/GEQL.OGISI ML.X2- Depth DneITims DATE COMPLETED 3.. 17
DRILLING METHODS L1 i PAGE
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DESCRIPTION
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TI CORPORATION
4 Membeof The IT Gsv.p

PROJECT NUMBER

'BORING NUMBER

ELEVATION

ENGINEER/GEOLOGIST t3 £Mn.._
DRILLING METHODS fl:t

c41J n4'4(

OnIlIng Coritractot.

Drdlin9 Equipment

OnIler:

Ccil

ti wLtc

2438-Z

629 559

VISUAL CLASSIFICATION OF SOILS
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Appendix A.12

Building 4146

- Soil Boring Logs
- Well Completion Diagrams

629 562



629 563

m INTtWdA1IOMJ.

1wNaoGY
OPAT1ON

Depth (fU: EGS

Welt Completion Information
prepared for

NAS FT Worth AFB TX (SI)

Project# 768579 D.O.# so
Well Owner US#F

N.T.S.

Casing Matenal: PVC
Casing Inside Diameter 200 fin.)

Cement Grout

Bentonite Seal

Sand Filter Pack
Langtft 7.0 (It.)

Encountered Groundwater at 19.5 (IL)
on data: 4!167 lime: 1105

Screen Materiat PVC
Screen Lengtk 4Th (ft.)
Screen Inside Diameter R 0 (ilL)
Screen Slot Size: 0.010 fn)
Percent Open flea __________

Well Type: (1;;;;:) PZ _________ (other)
Completion i.i*d: )S P ______ (other)
GeologicZone: A L C P S T U ®
Sole Source Aquifer. LINK ______(other)

Elevation Top of Casing: tIC 78

5UPPLIE520140 Sand 175
Got 40.8 cmi lbs.

Btnr.it.e 52 lbs.
Other Flush Mount

ants Pnrf

Water Tight Cap with

12 Flush Mount Wefl Cover
Location l.D.: WITCTAO2O

Casing (Steel) Installation Date: 4-16-97

4 It. by 4 in. concrete —

Screen Beginning
Depth

Borehole Diameter
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629 561 VISUAL CLASSIFICATION OF SOILS
fnotcr NUMBER

ENGINEER/GEOLOGIST

DATE 04! oa)q7
DATE STARTED 04! oaj
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TECHNOLOGY -

CORPORATION 629 565
VISUAL CLASSIFICATION OF SOILS

IPROJECT NUMBER 1 b57cj PROJECT NAME CarswM
BORING NUMBER COORDINATES DATE 041 oI)q7
ELEVATION OWL. Depth i.O' Date/Timep4/ffl /17 DATE STARTED
ENGINEER/GEOLOGIST A1 Stirc5tr Depth Date/Time DATE COMPLETED o41
DRILLING METHODS = PAGE
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629 566

PROJECT NUMBER

BORING NUMBER

ELEVATION-

ENGINEER/GEOLOGIST

DRILLING METHODS

VISUAL CLASSIFICATION OF SOILS

vnut)
'1OOSC

ioL ss ot \.S'

rOe

a,o-Wt a1

ACT! S



iJ INTERNATIUt4AJs
TECHNOLOGY
CORPORATION

VISUAL CLASSIFICATION OF SOILS
629 567

PROJECT NUMBER b 519 PROJECT NAME Cotsu.tAA
BORING NUMBER 'l4j& 51\4t460# COORDINATES DATE

ELEVATION OWL. Depth ¶O'oateirirne 04/01/17 DATE STARTED Q4) c
ENGINEER/GEOLOGIST. Pt. S¼.md.tr... Depth Daterflme DATE COMPLETED.04/ o
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629 563

VISUAL CLASSIFICATION OF SOILS

ROJECT NUMBER $ 7 q PROJECT NAME 4J4 f3' /-'2,g/7 'V
ORING NUMBER eL,n,L,p 5 COORDINATES bATE
LEVATICIN J GWL Depth Dale/Time j DATE STARTED /,

NG!NEER/GEOLOGIST PO)O- 9X' to Depth & - Date/T,me 9' DATE COMPLETED r /,jr/0e,

PRILLINC METHODS p4'rC44 / IPPGE / OF

ao Z-w °- a 0 wZ —
UJ. 'E — DESCRIPTION >. D" " REMARKSo. w& 0°. C)GO). -J LU C) Z— mc— a r
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—
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Drilling Contractor

DnIling Equipment P
Dnlker: ScOtt' Cho'5 Ta, ii
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HTRW DRILLING LOG

Company Name

IT Corporation

cowc'6 Oh
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PWø IV 4/6- 4'YC
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HTRW DRILLING LOG
Disba Hole Number

'V,'yo2
Company Name

IT Cwporation
Dnl&ng Subwwaaor 5kw Sh.ets
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4A( thasng7i
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end Sampling Equipment
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Date SInd Date Completed
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Oniburd.n Thickness Depth G.wndnt.r En.nl.red
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Well Completion Information
prepared for

WAS FT. Worth AFB TX (St)

Pmject# 768579 D.Ofl s
Well Owner: USAF

Casing Material. PVC
Casing Inside Diameter. no fin.)

Cement Giout

Bentonite Seal

Sand FUter Pack
Langth 7.0 (ft.)

Encountered Groundwater at 19.5 (ft.)
on date: 4/1&7 time: 170S

Screen Material: PVC
Screen Length: 475 (It)
Screen Inside Diameter. R fin.)
Screen Slot Size: 0.010 (in.)
Percent Open Are& ________

Well Type: MNW P2 ________(other)
Completion Me : ()S P_____ (other)
Geologiczone: A L C P S I U €3
Sole Source Aquifer LINK ______(other)

Elevation Top of Casing: SIt 78

O.dr.nwgS?23197

Borehole Diameter

ISUPFLIES I
20/4OSand 176 lbsi

Grout 40.8 pal lbs.1

I Bentonite 52 lbs. I

I
Other Flush Mount I

and Pd

Iii INTEWA11OKAJ.

rHNaoGv
OAAflON

Depth (ft.): BGS

629 574

Water Vigil Capwith

I 2 Flush Mount Well Cover
Location l.D.: WITCTAO2O

Pmtectve Casing (Steel) Installation Date: 4-16-97

4 ft. by 4 in. canasta pad

N.T.S.
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TECHNOLOGY
CORPORATION

629 575

'ROJECT NUMBER

BORING NUMBER 5b4a400.
ELEVATION

ENGINEERIGEOLOGIST

DRILLING METHODS-

VISUAL CLASSIFICATION OF SOILS

DATE °3JaW17
DATE STARTED 03/a-c
DATE COMPLETED 03$
PAGE oF
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1 INTERNATIONAL Cc vr n-'a-
TECHNOLOGY

.aCORPORATION 629 575 Qtc,t

VISUAL CLASSIFICATION OF SOILS
ROJECT NUMBER I b&51?

BORING NUMBER SM�-\OO
PROJECT NAME C-cu*a St.j*ic
COORDINATES DATE

ELEVATION GWL: Depth p4.3 Date/Time 034ab?17 DATE STARTED o3la-/
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Table C-2

Phase I RFI Groundwater Analytical Data Summary
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.
Naval Air Station (NAS) Fort Worth Joint Reserve Base

Carswell Field Phase 2 RCRA Facility Investigation Oil/Water Separators
Data Quality Summary Report

Project No 768579 Delivery Order 0039

September 2000

1.0 Overview

Ten (10) groundwater and thirty-five (35) soil samples were collected in support of the Naval Air Station
(NAS) Fort Worth Joint Reserve Base Carswell Field Phase 2 RCRA Facility Investigation Oil/Water
Separators. Samples were submitted to Kemron Environmental Services (KEMM) and Severn Trent
Laboratories-Chicago (STLC) and analyzed for various metals by SW6OIOB/SW7000 Series methodology.
QC samples consisted of the following types and quantities: five (5) field duplicates (FD), two (2) matrix
spike/matrix spike duplicate (MSIMSD) and ten (10) equipment rinsates (ER) An analytical summary table
cross-referencing sample location, sample number, sample date and contaminants of concern is presented m
Attachment A.

Ten (10) percent of samples were validated and reviewed m accordance with the US EPA Contract

Laboratory Program National Functional Guidelines for Evaluating Inorganic Data Review (EPA, February
1994)" Data qualifiers assigned to results were based on guidance outimed in the referenced document and
the "Naval Air Station (NAS) Fort Worth Jcint Reserve Base Carswell Field Basewide Quality Assurance
Project Plan (IT, February 2000)" Table 1.0-1 and Table 1.0-2 defmes validation data and laboratory data
qualifiers assigned to analytical results, respectively.

Table 1.0-1 Validation Data Qualifier Definitions

Validation
Qualifier

. .Validation Data Qualifier Definition

U The material was analyzed for, but was not detected above the level of the associated value.
The associated value is either the sample quantitation limit or the sample detection limit.

J The associated value is an estimated quantity
R The data are unusable. (Note. Analyte may or may not be present.)
UJ The material was analyzed for, but was not detected. The associated value is an estimate and

may be inaccurate or imprecise
nv Data not validated

\fp2\DAM\FiIe I_4\usr\troth\projects\Carswell\0039\OWS-DQSR Phase 2
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Table 1.0-2 Laboratory Data Qualifier Definitions

Data.
Qualifier

.
Laboratory Data Qualifier Definition

J The analyte was positively identified, the quantitation is estimation.
U The material was analyzed for, but was not detected The associated numerical value is at or

below the method detection limit (MDL).
F The analyte was positively identified but the associated numerical value is below the

reporting limit (RL).
R The data are unusable due to deficiencies m the ability to analyze the sample and meet QC

criteria.
B The analyte was found in an associated blank, as well as in the sample.
M A matrix effect was present
S To be applied to all field screening data
T Tentatively identified compound (using Gas Chromatography/Mass Spectroscopy (GC/MS))

Data Validation Summary Report is presented in Attachment B.

2 0 Summary

Data were evaluated to venfy compliance with precision, accuracy and completeness. To verify that project
Data Quality Objectives (DQOs) were met, laboratory analytical results and data packages were examined for
compliance with SW846 SW6OI 08/S W7000 Series method criteria. Laboratory non-conformances and
discrepancies in the data were also examined to determine their impact on the data The results of this review
are presented, in the following sections.

2 1 Sample Receipt and Analytical Holding Times

All sample results generated by the laboratory durmg this mvestigation have been reviewed with respect to
condition of sample receipt from the laboratory, chain of custody and analysis holding times. All coolers
were received by both KEMM and STLC in good condition under proper chain of custody. All extraction
and analytical holding times were met.

2.2 Rejected Data

No data was qualified either by validator or the laboratory as rejected ("R").

2.3 Blank Results

A description of the type of blank samples which were collected, processed and evaluated for background
and/or process contamination during this sampling are as follows:

* Equipment rinsates (ER) is a sample of ASTM Type 11 reagent grade water poured into or over or
pumped through the sampling device, collected in a sample container, and transported to the laboratory for
analysis. Equipment rinsates are used to assess the effectiveness of equipment decontamination procedures.
Equipment rinsates were collected on a daily basis during Phase 2 of this mvestigation.

$ Method blanks are used to assess and document contamination resulting from the analytical process A
method blank is an analyte-free matrix to which all reagents are added in the same volumes or proportions
as used in sample processing The method blank shall be carried through the complete sample preparation
and analytical procedure.

\1p2\DAMW1Iei_4\usAtroth\projecis\Carswcii\D039\OWS-DQSR Phase 2 2
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Field sample concentrations were evaluated to determine ifthe sample results could have been biased by the

presence of any contamination measured in eitheT method blanks and! OT equipment rinsates. Results
qualified due to equipment rmsate an4/or.method blank contamination are summarized in Table 2.3-1.

Table 2.3-I Summary of Equipment Rinsate/Method Blank Contamination

Sample Delivery Group Sample Number Contaminant Assigned Qualifier
L0004440 B00015 (SPLP) Beryllium U1
L0004549 BG0035 (SPLP Cadmium U
9906G895 8G0020 (Totals) Cadmium U

* "UJ" qualified due to field duplicate RPD failure. See section 2.5.

2.4 Analytical Accuracy Assessment

MS/MSD & Laboratory Control Sample (LCS) were used to measure analytical accuracy as described in
SW846 SW6OIOB/SW7000 Series methodology. Results indicate that an acceptable level of analytical
accuracy was achieved. No data was qualified either by the validator or laboratory due to failing MS/MSD
LCS/LCSD.

2.5 Analytical Precision

Field duplicate samples and duplicate spike analysis (such as MS/MSD) were used to measure precision as
described by the SW846 SW6OIOB/5W7000 Series methodology. Analytical precision is calculated based
on the following formula:

RPI) = (A-B) 100

(A+B)12
where

RPD = Relative Percent Difference
A = origtnal result
B = duplicate result

A high RPD between an original sample and its field duplicate may be attributable to the difference in sample
matrix or distribution of the contaminant within the sample, rather than the precision of the collection
process. Also, when "estimated" results are reported, there is a potential for mcreased variability between the
primary and duplicate sample results. This occurs because, at low concentrations, the relative difference in
results is magnified by the RPD calculation even though the results are comparable in absolute terms. There
is also increased uncertainty in the results as the lower limit of detection is approached due to decreasing
analytical accuracy. The RPD calculation cannot be performed in cases where non-detected results are
reported with corresponding samples that contain detectable concentrations.

Results indicate that an acceptable analytical precision was achieved In cases where compounds exceeded

acceptance criteria (RPD > 20, RPD > 20). results were qualified Table 25-I lists samples
qualified due to high RPDs when compared to its corresponding field duplicate

Table 2.5-I Summary of Field DuplicateRPD Failures

I Sample Delivery Group Sample Number Contaminant Assigned Qualifier
L0004440 B0001S (SPLP) Beryllium UJ

L0004549 BGOO3S (SPLP) Vanadium I

\fp2\DAM\Fiie i_4\usr\troth\projccis\Carswcll\D039\OWS-DQSR Phase 2 3
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2 6 Data Completeness

Completeness is calculated for the aggregation of data for each analyte measured during the Naval Air
Station (NAS) Fort Worth Joint Reserve Base Carswell Field Phase 2 RCRA Facility Investigation Oil/Water
Separators. Fonnula for calculating completeness is listed below:

% completeness = (number of valid (i.e., non-"R" flagged) results/number of possible results)x 100

The requirement for completeness is 95% for aqueous samples and 90% for soil samples (Total possible
results for soil matrix includes both total and SPLP analytical results).

% Completeness (Aq,,,,) = (29 / 29)xlOO = 100%

% Completeness = (102 / 102)x 100 = 100%

2.7 Data Useability

Data Quality Objectives (DQOs) provide an internal guide for control and review to verify that data are
scientifically sound, defensible, and of known and acceptable quality. Factors such as precision, accuracy,
representativeness and completeness were evaluated to determme if the project's DQO5 were met. A review
of the data revealed that most QAJQC indicators were within acceptable control limits.

The overall results of the analyses suggest that representative samples were collected and analyzed, and the
results are indicative of the media analyzed. The data are considered representative of site conditions and are
usable for their intended pu*ose.

\1p2\DAM\FiIei_4\usAtroth\projects\Carsweli\D039\OWS-DQSR Phase 2 4
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3 0 Attachments

Appendix A - Analytical Summary Table

Appendix B - Data Validation Summary Report

Appendix C - Laboratory Reported Results
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Appendix A - Analytical Summary Table
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Appendix B - Data Validation Summary Report
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a
PROJECT:

DA'rA VALIDATION SUMMARY REPORT

629 817

NAS Fort Worth Joint Reserve Base Delivery Order 0039 Oil/Water
Separators

LABORATORY:
WORK ORDERS:

MATRIX:
VALIDATION LEVEL: II!
ANALYSES, METHODS:

1.0 INTRODUCTION

Kemron Environmental Services and Severn Trent Laboratories (STL)
L0004440, L000448l, L0004549, L0005010 (Kemron), and 9906G895
(STL)
Water and Soil

Metals SW846 6010B/7060A (Total and SPLP)

Water and soil samples were submitted to Kemron and STL for analyses. Samples selected for validation
are listed in Table I-I with sampling dates, analytical dates, and identification of associated blanks.

Samples were validated and reviewed in accordance with the "Laboratory Data Validation Functional
Guidelmes for Evaluating Organics Analyses" (EPA, 1999) and the "US EPA Contract Laboratory
Program National Functional Guidelines for Evaluating Inorganic Data Review" (EPA, February 1994),
and the associated methods.
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2.0 INORGANIC METALS ANALYSIS by 60108/7060A

2.1 Sampling Documentation
"All" (L0004440, L0004481, L0004549, L00050l0, and 99060895) Work Orders: Chain-of-custody
(COC) records indicate that the sample(s) was received in good condition and properly preserved. No
qualifiers were assigned

2.2 Holding Times

"All" Work Orders- Validated samples were analyzed withm the holding time requirements No qualifiers
were assigned.

2.3 Calibrations

2.3.1 Initial Calibration Verfication
"All" Work Orders- The initial calibration verifications for all instruments were performed immediately
following the standardization and met the requirements. No qualifiers were assigned.

2.3.2 Continuing Calibration Vet I cation

"All" Work Orders: Continuing calibration verifications were within the control limits. No qualifiers were
assigned.

2.4 Blanks

2.4.1 Method/Preparation Blanks
Work Order L0004440 (Total) The ICP associated method blank detected no contaminants. No qualifiers
were assigned.

Work Order L0004440 (SPLP) The SPLP method blank detected beryllium. Beryllium results for B000I5
were changed to non-detect status (Ui-qualified to identilS' PD precision (RPD) problems).

Work Order L000448l (Total): The JCP associated method blank detected no contaminants. No qualifiers
were assigned

Work Order L0004481 (SPLP): The SPLP associated method blank detected no contaminants. No
qualifiers were assigned.

Work Order L0004549 (Total): The ICP associated method blank detected no contaminants. No qualifiers
were assigned.

Work Order L0004549 (SPLP) The SPLP associated method blank detected cadmium. Cadmium results
for B00035 were changed to non-detect status and U-qualified.

Work Order L0005010 (Total)- The ICP associated method blank detected no contaminants No qualifiers
were assigned

Work Order 99060895 (Total): The ICP associated method blank detected arsenic and cadmium.
Cadmium results for B0002O were changed to non-detect status and U-qualified.

24.2 Equipment and Field Blanks

Work Order L0004440 The associated equipment rmsate (B08002) detected arsenic and beryllium
Sample results were greater than five time the equipment rinse (BG8002). No qualifiers were assigned

Work Order L0004481. The associated equipment rinsate (B08003) detected cadmium, but sample results
were greater than 5 times the equipment rinsate. No qualifiers were assigned.

C \Carswell\Appendix D'.Attch B - Oil-Water - Validation Report(AprOO) doc
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Work Order L0004549 The associated equipment rinsate (B08004) detected no contaminants. No
qualifiers were assigned.

Work Order L0005010: The associated equipment rinsate (B08008) detected no contaminants. No
qualifiers were assigned.

Work Order 99060895 The associated equipment rinsate (062199-ER) detected no contaminants No
qualifiers were assigned.

2.4.3 Calibration Blanks

Work Order L0004440 (Total) The associated calibration blanks detected no contaminants No qualifiers
were assigned.

Work Order L0004440 (SPLP) The associated calibration blanks detected arsenic and beryllium.
Beryllium results for 800015 were changed to non-detect status (UJ-qualified to reflect FD precision
(RPD) problems).

Work Order L0004481 (Total): The associated calibration blanks detected no contaminants. No qualifiers
were assigned

Work Order L000448 I (SPLP). The associated calibration blanks detected arsenic, but sample results were
non-detect. No qualifiers were assigned

Work Order L0004549 (Total): The associated calibration blanks detected no contaminants No qualifiers
were assigned.

Work Order L0004549 (SPLP): The associated calibration blanks detected cadmium. Cadmium results for
B00035 were changed to non-detect status and U-qualified.

Work Order L00050l0 (Total): The associated calibration blanks detected no contaminants. No qualifiers
were assigned.

Work Order 99060895 (Total): The associated calibration blanks detected arsenic but the sample results
were greater than 5 times the level of contamination. No qualifiers were assigned.

2.5 Matrix Spike (MS) IMatrix Spike Duplicate(MSD)
Work Order L0004440 (Total): The MS/MSD were evaluated No qualifiers were assigned

Work Order L0004440 (SPLP): The Total MS/MSD were evaluated and met QC requirements. The GFAA
MS/MSD were evaluated and arsenic had high RPD's and % recoveries, but the sample was non-detect No
qualifiers were assigned.

Work Order L000448 I (Total): The MSIMSD were evaluated. No qualifiers were assigned.

Work Order L0004481 (SPLP) The MS/MSD were evaluated. No qualifiers were assigned

Work Order L0004549: The MS/MSD were evaluated Cadmium experienced high % recoveries and
RPD's; however, the sample was not part of this SDG, therefore, no qualifiers were assigned.

Work Order L00050l0 (Total): The MS/MSD were evaluated. No qualifiers were assigned.

Work Order 99060895: The MSIMSD were evaluated. No qualifiers were assigned

C \Cazswetl\Appendix D\Auch B - Oil-Water - Validation Rcport(AprOO).doc
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2.6 Laboratory Control Sample (LCS)
"All" Work Orders: LCS analysis exhibited acceptable results. No qualifiers were assigned.

2.7 Interference Check Samples
"All" Work Orders: The interference check samples analyzed were within the control limits. No qualifiers

were assiçrqd. : •
2.8 Field Duplicates

Work Order L0004440 (Total): BGOOI3(original), BGOOI4 (PD) and BGOOIS (original), BGOOI6 (PD)
were evaluated and met QC requirements No qualifiers were assigned.

Work Order L0004440 (SPLP) BGOOI5 (original) and B60016 (PD) were evaluated and beryllium had
high RPD. Beryllium results for BGOOIS were estimated and Ui-qualified due to blank contamination.

Work Order L000448 I (Total): BG0025 (original) and BG0026 (FD) were evaluated and met QC
requirements. No qualifiers were assigned.

Work Order L0004549 (Total): B00035 (original) and BG0036 (FD) were evaluated and met QC
requirements. No qualifiers were assigned.

Work Order L0004549 (SPLP): BGOO3S (original) and BG0036 (FD) were evaluated and vanadium had
high RPD. Vanadium results for BGOO3S were estimated and i-qualified.

Work Order L0005O1O (Total): BG3009 (original) and BG3OIO (PD) were evaluated and met QC
requirements. No qualifiers were assigned.

2.9 Serial Dilution
"All" Work Orders. No serial dilutions were associated with this SDG No qualifiers were assigned.

2.10 Compound Quantitation and Project Reporting Limits
Based on a Level III validation, the samples were identified and generally quantified appropriately. The
reporting limits listed on the Form I's were the reporting limits (RLs) specified in tbe QAP?.

2.11 Overall Assessment of the Data

The data for the validated samples are acceptable as qualified.
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a
629

Naval Air Station (NAS) Fort Worth Joint Reserve Base
Carswell Field Phase 3 RCRA Facility Investigation Oil/Water Separators

Data Quality Summary Report
Project No 768579 Delivery Order 0039

I 0 Overview

February 2001

828

Four (4) groundwater and one hundred seven (107) soil samples were collected in support of the Naval Air
Station (NAS) Fort Worth Joint Reserve Base Carswell Field Phase 3 RCRA Facility Investigation Oil/Water
Separators Samples were submitted to Kemron Environmental Services (KEMM) and analyzed for the
following: benzene and chlorobenzene by SW8260B and metals by SW6OIOB/SW6020 QC samples
consisted of the following types and quantities. eleven (II) field duplicates (FD), six (6) matrix spike/matnx
spike duplicate (MS/MSD) and seven (7) equipment rmsates (ER) An analytical summary table cross-
referencing sample location, sample number, sample date and contaminants of concern is presented m
Attachment K

Greater than ten (10) percent of samples were validated and reviewed in accordance with the Nave/Air
Station (NAS) Fort Worth Joint Reserve Base Carswell Field Basewide Quality Assurance Project Plan (IT,
February 2000) Table 1.0-1 and Table 1.0-2 defmes validation data and laboratory data qualifiers assigned
to analytical results, respectively

Table 1.0-I Validation Data Qualifier Definitions

Validation
.

Qualifier
.

Validation Data Qualifier Definition

U The material was analyzed for, but was not detected above the level of the associated value
The associated value is either the sample quantitation limit or the sample detection limit

J The associated value is an estimated quantity
R The data are unusable. (Note. Analyte may or may not be present.)
Ui The material was analyzed for, but was not detected The associated value is an estimate and

may be inaccurate or imprecise.
nv Data not validated
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Table 1.0-2 Laboratory Data Qualifier Definitions

Data
.

Qualifier
.

Laboratory Data Qualifier Definition

J The analyte was positively identified, the quantitation is estimation.
U The material was analyzed for, but was not detected The associated numerical value is at or

below the method detection limit (MDL)
F The analyte was positively identified but the associated numerical value is below the

reporting limit (RL)
R The data are unusable due to deficiencies in the ability to analyze the sample and meet QC

criteria.
B The analyte was found in an associated blank, as well as in the sample.
M A matrix effect was present
S To be applied to all field screening data
T Tentatively identified compound (using Gas Chromatography/Mass Spectroscopy (GC/MS))

Data Validation Summary Report is presented in Attachment B

2 0 Summary

Data were evaluated to veri' compliance with precision, accuracy and completeness. To verify that project
Data Quality Objectives (DQO5) were met, laboratory analytical results and data packages were examined for
compliance with SWS4Ô SW8260B and SW6OIOB/SW6020 method criteria Laboratory non-conformances
and discrepancies in the data were also examined to determine their impact on the data. The results of this
review are presented in the following sections.

2.1 Sample Receipt and Analytical Holding Times

All sample results generated by the laboratory during this investigation have been reviewed with respect to
condition of sample receipt from the laboratory, chain of custody and analysis holding times. All coolers
were received by Kemron Environmental Services, Inc. in good condition under proper cham of custody
All extraction and analytical holding times were met.

2.2 Reiected Data

Benzene result for sample BGOO8O (SBI 19406) was "R" qualified by the laboratory due to method

calibration check compound (CCC), vinyl chloride, exceeding percent (%) difference QC criteria Sample
B0008O was validated and reviewed in accordance with the "EPA Functional Guidelines" with the benzene
result being "U" qualified as non-detect.

0 \fp2\DAM\Filei_4\usr\iroth\projects\Carswell\00039\OWS Phase 3 DQSR (FcbOi) doc 2



2.3 Blank Results

A description of the type of blank samples which were collected, processed and evaluated for background
and/or process contamination during this sampling are as follows

* Equipment rinsate (ER) is a sample of ASTM Type 11 reagent grade water poured into or over or pumped
through the sampling device, collected in a sample contamer, and transported to the laboratory for analysis
Equipment rinsates are used to assess the effectiveness of- equipment decontamination procedures
Equipment rinsates were collected on a daily basis during this investigation.

* Method blanks are used to assess and document contamination resulting from the analytical process A
method blank is an analyte-frce matrix to which all reagents are added in the same volumes or proportions
as used in sample processing The method blank shall be carried through the complete sample preparation

and analytical procedure.

* Continuing Calibration Blanks (CCB5) are used to assess and document contammation resulting from
laboratory activities. CCBs are analyzed after every initial and continuing calibration verification

Field sample concentrations were evaluated to determine if the sample results could have been biased by the
presence of any contamination measured in associated method blanks and/or continuing calibration blanks.
Results affected by equipment blank, method blank and/or continuing calibration blank contammation are
summarized in Table 2.3-I

Table 2.3-1 Summary of Method Blank,
Contamination

Equipment Rinsate and Continuing Calibration Blank

Sample Delivery
Group

Sample Number Contaminant
(Level of contamination)

Action

Lao 11565 WG88 i65-BLl(
(SW6O lOB)

Total Manganese (0692mg/kg) No action necessary, total
manganese results for all associated
samples were Sx greater than the
level ormethod biank
contamination

W088038-BLK
(SW6Oi GB)

Total Cadmium (0 0002mg/L)
Total Copper (0 OOi4mg/L)

Totai cadmium and copper for
samples B080i0 and B0801 I
should be considered estimated due
to method blank contamination

W0883 i 5-BLK
(SW6O1OB)

Total Copper (0001 5mg/L) Total copper results for BGSOI2 and
BG8O13 should be considered
estimated due to method blank
contamination

Wt3883 I 5-BLK
(SW6OIOB)

Total Cadmium (0.000Zmg/L)
Total Silver (0 0008mgIL)

Total cadmium and silver results for
B080l2 should be considered
estimated due to method blank
contamination

BGSOIO (ER)
(SW6OIOB)

Total Cadmium(0 2ug/L)
Total Copper(l 7lug/L)

No action necessary, total cadmium
and copper results for all associated
samples were Sx greater than the
level of equipment blank
contamination

BGSOi I (ER)
(SW6OIOO)

Total Cadmium(0 2ug/L) No action necessary, total cadmium
and copper results for all associated
samples were Sx greater than the
level of equipment blank
contamination
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808012 (ER)

(SW60 lOB)

808013 (ER)
(SW6O lOB)

CCB3 @12/04/0011 43pm
(SW6O lOB)

Total Cadmium(0 02mg/kg)

Total Cadmium(0 223ug/L)
Total Copper(-0 462ug/L)
Total Lead(0 857ug/L)

Total Cadmiurn(1 4lug/L)
Total Copper(0 223ug/L)
Total Manganese(l 4lugIL)

Total Cadmium(0 092mg/kg)

No action necessary, total cadmium
and copper results for all associated
samples were 5x greater than the
level of equipment blank
contamination

No action necessary, total cadmium
and copper results for all associated
samples were Sx greater than the
level of equipment blank
contamination

Total cadmium results for 1360081
and B00082 should be considered
estimated due to calibration blank
contamination

Total cadmium, copper and lead
results for BG8OIO and B080l I
should be considered estimated due
to calibration blank contamination

Total cadmium, copper, silver and
manganese results for 808012 and
808013 should be considered
estimated due to calibration blank
tontamination

Total cadmium results for 800052,
800053, 800055, 800057, and
800058 should be considered
estimated due to calibration blank
contamination

CCB2 @ 12/01/00 1113pm
(SW60 lOB)

CCB3 @12/01/00 1233am
(S W60 lOB)

Total Cadmium(0 092mg/kg)
Total Copper(-0 317mg/kg)

Total Cadmium(0 109mg/kg)

Total cadmium and copper results
for sample 800056 were "U"
qualified due to calibration blank
contamination

Total cadmium results for 860105,
800t06, 800107, 800108,
800110, 800111, 800112 and,
800113, should be considered
estimated due to calibration blank
contamination

CCB2@ 12/04/00 1151pm
(SW6O 108)

CCBI @12/04/00 1055pm
(S W60 lOB)

CCBI @ 12/04/00 10 55pm
(S W60 lOB)

CCBI @ 12/05/00 1034pm
(S W60 lOB)

Total Cadmium(0 022mg/kg)

Total Cadmium(0 023mg/kg)

Total Cadmzum(0 023mg/kg)

Total Cadmium(O 059mg/kg)

Total cadmium results for 800114
should be considered estimated due
to calibration blank contamination

Total cadmium results for 800165
and 800168 should be considered
estimated due to calibration blank
contamination

Total cadmium result for 800167
was "U" qualified due to calibration
blank contamination

Total cadmium result for BOO 129
should be considered estimated due
to calibration blank contamination

0 \1p2\DAM\File I 4\usr\troth\projects\Carswcll\D0039\OWS Phase 3 DQSR (Feb01) doc 4
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LOOI 1565

(Continued)

Sample Delivery
Group

Sample Number Contaminant
(Level of contamination)

Action

Total Cadmium(O 2Iug/L)

Total Cadmium(O 2lug/L)

CCB4 @11/30/0001 O4am

(SW6OIOU)

CCBI @ 12/07/0001 lóam
(SW6O lOB)

CCB2 @ 12/01/00 1113pm
(S W60 lOB)
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W688357-BLK

(SW60 lOB)

WG88391-BLK
(SW60 JOB)

W088391-8LK
(SW6OIOU)

W08839 I -BLIC

(SW6O IOU)

808015 (ER)
(SW6O IOU)

808017 (ER)
(S W60 lOB)

CCB2 @12/08/00151 1pm
(S W60 IOU)

CCB2 @12/08/0010 55pm
(SW6O IOU)

CCB2 @12/08/00 1055pm
(SW6O IOU)

Total Cadmium (0 0002mg/L)
Total Chromium (0 0009mg/L)
Total Copper (0 OOlSmg/L)

Total Cadmium (0 0002mgiL)

Total Cadmium (0 0002mg/L)

Total Cadmium (0 2ugiL)
Total Chromium (I O9ugIL)
Total Copper (I S7ugfL)

Total Cadmium (0 22ug/L)

Total Cadmium (0 164ug/L)
Total Chromium (0 852ug/L)
Total Copper (I 38ug/L)

Total Cadmium (0 l64ugJL)
Total Manganese (0 489ug/L)

No action necessary, total copper
results for all associated samples
were 5x greater than the level of
method blank contamination

Total cadmium ,chromium and
copper for sample B08015 should
be considered estimated due to
method blank contamination

Total cadmium for sample 808017
should be considered estimated due
to method blank contamination

Total cadmium for ample 1303017
was "U" qualified due to method
blank contamtnation

Total cadmium, chromium and
copper results for 800076, 1360077,
800078, 800083, 1300084,
800085, 800151, 800152 AND
800154 should be considered
estimated due to equipment blank
contamination

Total cadmium result for 803017
was "U" qualified due to equipment
blank contamination

Total cadmium , chromium and
copper for sample 808015 should
be considered estimated due to
calibration blank contamination

Total cadmium and manganese for
sample 13(18017 should be
considered estimated due to
calibration blank contamination

Total cadmium for sample 803017
should be considered estimated due
10 calibration blank contamination

Total cadmium for sample 800078
should be considered estimated due
to calibration blank contamination

Total arsenic for samples 8(10093,
800158 and 860095 should be
considered estimated due to

calibration blank contamination

Total arsenic results for 1360095
and 800156 were "U" qualified duc
to calibration blank contamination

0 \tp2\DAM\FiIel_4\usr\troth\projects\Carswell\D0039\OWS Phase 3 DQSR (Feb01) doc 5

Sample Delivery
Group

Sample Number Contaminant
(Level of contamination)

Action

LOG! 1565 CC82 @ 12/05/00 II 37pm Tolal Cadm,um(O 046mg/kg) Total cadmium results for 860126.

(Continued) (SW6OIO8) 860128, 800131, 800132,
800133 and 800134 should be
considered estimated due to
calibration blank contamination

-, ii Total cadmium result for 900127
was "U" qualified due to calibration
blank contamination

L00 12048

a

a

Total Copper (0 698mg/kg)

CC82 @12/08/0011 I9am
(S W60 lOB)

CCB2 @12/08/0011 l9am
(SW 60108)

CCB2 12/08/0011 l9am
(SW6OIOB)

Total Cadmium (0 164ug/L)

Total Cadmium (-0 02mg/kg)

Total Arsenic (I 39mg/kg)

Total Arsenic (I 39mg/kg)
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Sample Delivery
Group

Sample Number Contaminant
(Level of contamination)

Action

L0012048
(Continued)

CCBI @ 12/07/00 1234pm
(SW60l 08)

CCBI @ 12/08/00 1027am
(SW6OIOB)

Total Cadmium (0 344mg/kg)

Total Cadmium (0 196ug/L)

Total cadmium result for 800077
was "U' qualified due to calibration
blank contamination

Total cadmium result for 803017
was "U" qualified due to calibration
blank contamination

LO0UI 13 W088391-BLK
(SW6O lOB)

808018 (ER)
(SW6O lOB)

CCB2 @ 12/08/00 1119pm
(SW60 IOn)

CCBI @12107/00 1110am
(SW6O lOB)

CCB3 @12/07/0013 Iópm
(SW6OIOB)

CCB2 @ 12/07/00 15 3 1pm
(SW6O lOB)

Total Cadmium (0 0002rngIL)
Total Chromium (0 0009mgIL)
Total Copper (0001 Smg/L)

Total Cadmium (0 2ug/L)

Total Cadmium (0 164ug/L)
Total Chromium (0 852ug/L)
Total Copper (I 38ugJL)
Total Manganese (0 489ug/L)

Total Cadmium (01mg/kg)

Total Cadmium (0018mg/kg)

Total Cadmium (-0 020mg/kg)

Total cadmium ,chromium and
copper for sample BG8OI 8 should
be considered estimated due to
method blank contamination

No action necessary, total copper
results br all associated samples
were 5x greater than the level of
equipment blank contamination

Total cadmium ,chromium, copper
and manganese for sample 868018
should be considered estimated due
to calibration blank contamination

Total cadmium for sample B00071
was "U" qualified due to calibration
blank contamination

Total cadmium for sample B00068
should be considered estimated due
to calibration blank contamination

Total cadmium for samples 800065
and 800068 should be considered
estimated due to calibration blank
contamination

LOb 1160 W090204-BLK
(SW 1312 SW60 I 08)

SPLP Copper (0001 4mgIL) No action, sample BOO 129 SPLP
copper results 5x greater than level
of blank contamination

2.4 Analytical Accuracy Assessment

MS/MSD & Laboratory Control Sample (LCS) were used to measure analytical accuracy as descnbed in
SW846 SW82608 and SW6OIOB/SW6020 methodology. Results indicate that an acceptable level of
analytical accuracy was achieved. Table 2.4-I summarizes MS/MSD and LCS spike failures.

Table 2.4-1 Summary of MS/MSD and LCS Percent (%)Recovery Failures

Sample Delivery
Group

Sample Number Bias Action

LOU 11565 800056 (MS/MSD)
(SW6O lOB)

800 167 (MS/MSD)
(SW6O lOB)

BOO 172 (MS/MSD)

(SW6OJ 08)

Arsenic (Low bias)

Cobalt (Low bias)

Lead (Low bias)

Total arsenic result for samples 800056
was qualified as estimated "J"

Total cobalt result for samples 800056
was qualified as estimated "J"

Total lead result for sample BOO 172 was
qualified as estimated "J"

LOOI2I 13 BOO 140 (MS/MSD)

(SW6OIOB)
Manganese (High bias) Total manganese result for sample

BC10140 was qualified as estimated "J"
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2.5 Analytical Precision

Laboratory duplicate and matrix spike/matrix spike duplicate analyses were used to measure precision as
described by SW846 SW8260B and SW6OIQB/SW6020 methodology Analytical precision is calculated
based on the following formula

RPD = Relative Percent Difference
A = original result
B = duplicate Tesult

RPD = (A-B) 100

p (A+B)/2

A high RPD between an original sample and its field duplicate may be attributable to the difference in sample
matrix or distribution of the contaminant within the sample, rather than the precision of the collection
process Also, when "estimated" results are reported, there is a potential for increased variability between the
primary and duplicate sample results. This occurs because, at low concentrations, the relative difference in
results is magnified by the RPD calculation even though the results are comparable in absolute terms There
is also increased uncertainty in the results as the lower limit of detection is approached due to decreasmg
analytical accuracy The RPD calculation cannot be performed m cases where non-detected results are
reported with corresponding samples that contain detectable concentrations Field duplicate (RPDtMaiS &
OIsinLCs)> 50 for soil and RPD(M,SaI, & organIc,)> 30 for water) and MS/MSD (RPD(Mi,)> 20, RPD(organIcS)> 30 for
soil and RPD(MeIaIn? 20, RPDtorganicsi>20 for water) RPD failures are summarized in Table 2.5-I

0 \tp2\DAM\FiIe l_4\usr\iroth\projects\Carswell\D0039\OWS Phase 3 DQSR (Feb01) doc 7
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Table 2.5-1 Summary of MS/MSD and Field Duplicate RPD QC Failures

Sample Delivery
Group

Sample Number
.Contaminant •Action

LOOl 11565 8G0172 (MS/MSD)
(SW60 lOB)

Lead (20 5) Total lead result for 860172 was
qualified as estimated "3"

B00049 (REO)/800050 (PD)
(SW6O lOB)

Copper (68 8) Total copper result for BG0049 was
qualified as estimated "J" due to poor
RPD with its corresponding field

duplicate

800060 (REO)J 800061 (PD)
(SW6O lOB)

Arsenic (93 1) Total arsenic results for 800060 was
qualified as estimated "3" due to poor
RPD with its corresponding field

duplicate

LOOl 2113

800167 (REG)/B00 168 (PD)
(SW6O lOB)

800071 (MS/MSD)
(SW6OIOB)

Cobalt (54 6)

Cadmium (262)

Total cobalt result for 800 168 was
qualified as estimated "3" due to poor
RPD with its corresponding field

duplicate

Total cadmium result for 860071 was
qualified "UJ" due to poor MS/MSD
RPD

800136 (MS/MM))
(SW6O lOB)

Manganese (50 63) Total manganese result for 800136 was
qualified "3" due to poor MS/MM) IWO

BOO 140 (MS/MW)

(SW6O lOB)
Manganese (50 63) Total manganese result for BOO 140 was

qualified "J" due to poor MS/MSD RPD

800136 (REG)/BGO 137 (PD)
(SW6OIOB)

Arsenic (72 6)
Copper (49 1)

Total arsenic and copper results for
800137 were qualified "3" due to poor
RPD with its corresponding field

duplicate

2.6 Data Completeness

Completeness is calculated for the aggregation of data for each analyte measured durmg the Naval Air
Station (NAS) Fort Worth Joint Reserve Base Carswell Field Phase 3 RCRA Facility Investigation Oil/Water
Separators Formula for calculating completeness is listed below.

% completeness = (number of non-rejected (i.e., non -"R" flagged) results/number of possible results) x 100

The requirement for completeness is 100% for soil samples (possible results for soil matrix tncludes SPLP

analytical results)

% Completeness (soil) = (288/ 289) xlOO = 996%

% Completeness (Waic,) = (44/ 44) xIOO = 100%
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2.7 Data Useability

Data Quality Objectives (DQOs) provide an internal guide for control and review to veri& that data are

scientiticalty sound, defensible, and of known and acceptable quality. Factors such as accuracy, precision,
and completeness were evaluated to determine if the project's DQOs were met A review of the data revealed
that most QA/QC indicators were within acceptable control limits

The overall results of the analyses suggest that representative samples were collected and analyzed, and the
esults are indicative of the medta analyzed. The data are considered representative of site conditions and are

usable for their intended purpose

a
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3 0 Attachments

Attachment A - Analytical Summary Table

Attachment B - Data Validation Summary Report

Attachment C - Laboratory Reported Results
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Attachment A - Analytical Summary Table
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DATA VALIDATION SUMMARY REPORT

629 844

PROJECT:

LABORATORY:
WORK ORDERS:
MATRIX:
VALIDATION LEVEL:
ANALYSES, METHODS:

1.0 INTRODUCTION

Carswell Air Force Base, Nov.'00' Oil/Ground Water
Separators Sampling
Kemron Environmental Services
L0011565, L0012048, and L00121 13
Soils and Waters
III
Volatiles by SWS46 8260B and Metals by 5W846 60 lOB

Soil and waters samples were submitted to Kemron Environmental Services for analyses.
Validated samples are listed in Table 1-1.

10% of the samples were validated and reviewed in accordance with the "EPA Functional
Guidelines " and associated methods. All results reported between the MDL and RL were
reported as estimated by the laboratory. Validation qualifiers were assigned due to matrix,
blank contamination, field duplicate precision, and serial dilution problems. No data were
rejected due to laboratory QC failures. Specific findings are discussed in detail in the
following sections.

0 \DAM\File l_4\U5R\TROTHWROJECTS\CAR5 WELL\D039\OWS-Phase 3 Validation Report (Jan00) doc



Table 1-1. Sample Information

Work
Order

Number

Sample
Date

Sample
Number

Lab ID Volatiles
By

82608

Metals
60108

Field QC
(ER, TB)

I

j
I

LOOl 1565

11/28/00
800056 -07

NA

12/1/00
BG8OII(ER)

12/4/00

800104 -12

808010(ER)lI/27/00 800115 -24

11/28/00
800167 -37

BG8OI 1(ER)

808013 (ER)

800172 -42

11/29/00
800049 -49
800060 -SI

11/30/00

800079 -54 12/3/00
B0008O -55

12/4/00
NA800097 -58

B00099 60
NA

12/4/00

11/29/00
BG0127 -67

12/5/00 808012 (ER)8G0160 -75

L0012048 12/1/00

803017 -01

NA

12/8/00 808017 (ER)BG3019 -04
800156 -07

12/7/00
BG8015(ER)

800094 -10
800158 -11

800095 -12
800077 -25 12/7/00 12/8/00

L0012113 12/4/00

B00090 -03

NA 12/8/00 808018 (ER)

800155 -04
800091 -05
800071 -06
BGOI4O -23
800136 -29

NA Not analyzed
ER = Equipment rinsate
TB Trip blank

0 \DAM\Fiie I_4\USR\TROTH\PROJECTS\CARSWELL\D039\OWS-Phase 3 Validation Report (Jan'00) doc
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3

2.0 VOLATILEORGANIC COMPOUND by 8260B (benzene/chlorobenzene)

ii
2.1 Sampling Documentation
Work Orders LO0 11565, LOOl 2048: Chain-of-custody (COC) records indicate samples
were received in good condition and properly preserved No qualifiers were assigned.

2.2 Holding Times
Work Orders LOOl 1565, L0012048: Samples were analyzed within the specified holding
period for soil samples. No qualifiers were assigned

2.3 Instrument Tune
Work Orders LOOl 1565. L0012048: Bromofiuorobenzene (BFB) tunes were performed.
Instrument tunes met the ion abundance criteria specified in the QAPP and method. No
qualifiers were assigned.

2.4 Calibrations

2.4.1 Initial Calibration

Work Orders LOOl 1565, L0012048: Samples were analyzed using a multi-point
calibration. All compounds met the minimum average response factor (RRF) of 0.05 and
%RSD<30%. No qualifiers were assigned.

2.4.2 Continuing Calibration
Work Orders L0011565, L0012048: Continuing calibration was performed using the RRF
<0 05 QC criteria and %Difference <20%. No qualifiers were assigned.

2.5 Blanks

2.5.1 Method/Preparation Blanks

Work Orders L00 11565. L00 12048: All method blanks associated with validated samples
detected no contaminants. No qualifiers were assigned.

2.6 System Monitoring Compounds (surrogates)
Work Order L00 11565: Sample B00080 was non-detect for all contaminants of concern
but reported one surrogate with a high % recovery. Sample 8G0080 was not re-analyzed.
No qualifiers were assigned.

Work Order L00 12048: Surrogate spike recoveries (%R) were within QC limits. No
qualifiers were assigned.

2.7 Internal Standards
Work Orders LOOl 1565. L0012048: Internal standard areas and retention times for all
samples were within control limits. No qualifiers were assigned.

U \DAM\FiIe I_4\U5R\TROTH\PROJECTS\CAR5WELL\0039\OWS4hase 3 Validation Report (Jan00) doc



629 847
2.8 Matrix Spike (MS) IMatrix Spike Duplicate (MSD)
Work Orders L00 11565, L0012048: MS/MSD recoveries were within QC limits. No
qualifiers were assigned.

2.9 Laboratory Control Sample (LCS)
Work Orders LOOl 1565. L0012048: LCS analysis exhibited acceptabk results. No
qualifiers were assigned.

2.10 Field Duplicates
Work Orders LOOl 1565. L0012048: There were no field duplicates associated with these
SDG's. No qualifiers were assigned.

2.11 Compound Quantitation and Project Reporting Limits
Based on a Level III validation, samples were identified and generally quantified

appropriately.

2.12 Overall Assessment of the Data
Data for the validated samples are acceptable as qualified.

3.0 INORGANIC ME TALS ANALYSIS by 6010B

3.1 Sampling Documentation
Work Orders LOOl 1565, L0012048, L00121 13: Chain-of-custody (COC) records indicate
samples were received in good condition and properly preserved. No qualifiers were
assigned.

3.2 Holding Times
Work Orders L00 11565. L00 12048. LO0 12113: Validated samples were analyzed within
the specified holding time requirements. No qualifiers were assigned.

3.3 Calibrations

3.3.1 Initial Calibration Verjflcation
Work Orders L00 11565, LOO 12048, LO0 12113: Initial calibration verifications were
performed immediately following instrument standardization. All calibration
verifications met QC requirements. No qualifiers were assigned.

3.3.2 Continuing Calibration Veajflcation
Work Orders L00 11565. L00 12048. LOU 12113: Continuing calibration verifications were
within control limits. No qualifiers were assigned.
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Work Order L00 12048: MS/MSD recoveries were within QC limits. No qualifiers were

S assigned.

Work Order L00 12113. Manganese results for samples BOO 40 were estimated ("J"
qualified) due to high % recovery and RPD. Cadmium result for sample B00071 was
"UJ" qualified due to high MS/MSD RPD and calibration blank contamination.

3.6 Laboratory Control Sample (LCS)
Work Orders LOOl 1565, L0012048. L00121 13: LCS analysis exhibited acceptable
results. No qualifiers were assigned.

3.7 Interference Check Samples
Work Orders L00 11565, LO0 12048. L00 12113. Interference check samples analyzed
were within control limits. No qualifiers were assigned.

3.8 Field Duplicates
Work Order L00 11565: Seven sets of original and field duplicates were evaluated.
Copper result for sample B00049 (original), arsenic result for sample BGOO6O and cobalt
result for sample BG0167 (original) were estimated due to %Difference>50%.

Work Order L0012048: Samples 1100156 (original), B00157 (PD), and B03019
(original), BG3020 (PD) were evaluated and met QC criteria. No qualifiers were assigned

S Work Order L00121 13: Samples BG0136 (original) and B00137 (PD) were evaluated.
Arsenic and copper results for sample BG0136 were estimated ("J" qualified) due to
%Difference>50%.

3.9 Serial Dilution
Work Order L00 11565: Cobalt result for sample BOO 167 and manganese result for
sample 1100099 were estimated ("J" qualified) due to serial dilution %Difference>10%.

Work Order L0012048: Cadmium result for sample BG0077 was "UJ" qualified due to
serial dilution %Difference>10% and calibration blank contamination.

Work Order L00121 13: Manganese results for samples B00140 and B00136 were
estimated ("J" qualified) due to %Difference>10%.

3.10 Compound Quantitation and Project Reporting Limits
Based on a Level III validation, samples were identified and generally quantified
appropriately.

3.11 Overall Assessment of the Data
Data for the validated samples are acceptable as qualified.
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Work Order L0012048: MS/MSD recoveries were within QC limits. No qualifiers were
assigned.

Work Order L00121 13: Manganese results for samples BGO14O and BG0136 were
estimated ("J" qualified) due to high % recovery and RPD. Cadmium result for sample
BGOO71 was "UJ" qualified due to high MS/MSD RPD and calibration blank
contamination.

3.6 Laboratory Control Sample (LCS)
Work Orders LOOl 1565. LOOl 2048, LOO 12113 LCS analysis exhibited acceptable
results. No qualifiers were assigned.

3.7 Interference Check Samples
Work Orders LOOl 1565. L0012048. L00121 13: Interference check samples analyzed
were within control limits. No qualifiers were assigned.

3.8 Field Duplicates
Work Order LOOl 1565: Seven sets of original and field duplicates were evaluated.
Copper result for sample BG0049 (original), arsenic result for sample B00060 and cobalt
result for sample B00167 (original) were estimated due to %Difference>50%.

Work Order L0012048: Samples BG0156 (original), BG0157 (FD), and BG3019
(original), BG3020 (FD) were evaluated and met QC criteria. No qualifiers were assigned

Work Order L00121 13: Samples B00136 (original) and BG0137 (FD) were evaluated.
Arsenic and copper results for sample BGO 136 were estimated ("J" qualified) due to
%Difference>5O%.

3.9 Serial Dilution
Work Order LOOl 1565: Cobalt result for sample BG0167 and manganese result for
sample BG0099 were estimated ("J" qualified) due to serial dilution %Difference>10%.

Work Order L00 12048: Cadmium result for sample B00077 was "UJ" qualified due to
serial dilution %Difference> 10% and calibration blank contamination.

Work Order L00121 13: Manganese results for samples BGO14O and BG0136 were
estimated ("J" qualified) due to %Difference>10%.

3.10 Compound Quantitation and Project Reporting Limits
Based on a Level Ill validation, samples were identified and generally quantified
appropriately.

3.11 Overall Assessment of the Data
Data for the validated samples are acceptable as qualified.
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Attachiuent C - Laboratory Reported Results
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